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MEDI-SONAR 


ULTRASONIC GENERATOR 


w ULTRASONICS 


MODEL 1050 
or Without Base Cabinet 


Each factory-balanced MEDI-SONAR is individually evaluated for 
ultrasonic activity, assuring reproducible output, uniform activity and 
accurate dosage. 

The Transducer or treatment head, scientifically constructed and 
calibrated, and hermetically sealed for under-water use, has the 
exclusive added advantage of an extra large, superior performing 
12.5 sq. cm. crystal, made in our own crystal plant, foremost in the 
industry since 1941. 

Dallons MEDI-SONAR is licensed under U. S. Patents, is UL and CSA 
approved and Certified under FCC Regulations. It is not just assem- 
bled, but is manufactured entirely by Dallons! Available in Research 
and Portable Models. 


Professional Literature on Request 


DALLONS LABORATORIES, INC. 


“Superior Equipment for Superior Performance” 


5066 Santa Monica Bivd., (Olympia 1951) Los Angeles 29, Calif. 
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STREET 
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MEAD STIMULATOR 


Interrupted Direct (Galvanic) Current 
For Prolonged Electrical Stimulation of Denervated Muscle 


Patients with peripheral nerve disorders who could benefit from dally electro-therapy 
often get only token treatment because of the expense and inconvenience of dally office 
visits. Here is the answer to this need — intensive treatment. 


UNDER MEDICAL SUPERVISION 
AT LOW COST TO PATIENT 
WITHOUT LOSS OF WORK TIME 


© WITH SIMPLICITY AND SAFETY OF OPERATION 
STIMULATORS ALSO AVAILABLE ON A RENTAL BASIS 


ST. LOUIS INSTRUMENT ENGINEERING, INC. 
1507 S. Compton Avenue, St. Louis 4, Mo. 


OPPORTUNITIES AVAILABLE 
WANTED—Physiatrist to direct department, large general hospital 
affiliated medical school. For further information, please write 
Burneice Larson, Director, Medical Bureau, Palmolive Building, 
Chicago. 

WANTED—(a) Occupational Therapist; new center for mental 
program, university center idwes ) ecupationa erapist to 
flee 18S WABASH CONE develop and direct occupational therapy in connection with rehabili- 
o 2 ¢ ANN WOODWARD. Director tation center for cerebral palsy children; competent administrator 
WANTED—PHYSICAL THERAPISTS: (a) Chief: year round out- 
patient facil: to $4400 start; attrac capital city: aw. (b) Chief; Cuties agg Fg F with crippled children, poliomyelitis and 
vol gen hosp 300 beds; to $4800; twn ar Washington D.C. (c) To $150. 
PT principles: 60" bed Infirmary: od group of American Board orthopedic surgeons in re uth. 
chge of active & well equip’d dept: (e) Chief; 250 bed general hospital; college town, South. (f) Assis. 
e) Vol gen hosp 400 beds; lige city nr Los tant Supervisor and two Staff Therapists: organization operating 
“well equip’d dept: chge of 1! empl: vol gen treatment and training center for physically handicapped; large 
120 beds; Florida. (g) 250 bed gen hosp; city 35,000; West city, university medical center. (9) Beautiful new rehabilitation 
center located in resort area of the Southwest; interesting opportun- 
ity. (h) To take of hospital, 
; equipped departmet well staffe 
cond for an Asshole Form Chief; new general hospital, 300 beds, affiliated with elinie. staff ot 
<= Gut <= cur’ GB wear af est outstanding specialists on faculty of medical school; interesting 
DtiumA tinh CC location, medical center. (j) To take charge of department, large 
teaching hospital; medical center, South; minimum $4: 
For further information regarding these epportunities, please write 
Burneice Larson, Medical Bureau, Palmolive Building, Chicago. 


-WANTED - 


Registered Physical Therapist (male or female) 

for 125 bed Children’s Orthopedic Hospital. Polio —WANTED— 
Center for acute and convalescent care, Rehabilita- 
tion cases of all age levels, P.O. Orthopedic, and 
a Affiliate student training PHYSIATRIST for 550 bed eastern hospital. 
with Columbia University. Daylight ground floor . : tet 
department with pools and of ant 
Starting salary $3,600. 00 (staff the rapist), merit Rehabilitation. Reply Box 2538 H, Archives of 
raises, 40 hr. week, maintenance optional, 12 day Physical Medicine and Rehabilitation, 30 N. 
sick leave, 2 weeks vacation, Social Security, and ; : 
insurance. Write Mr. George I. Mattix, Adminis- Michigan Ave., Chicago 2. 
trator, Morris Memorial Hospital, Milton, West 
Virginia. 


ARCHIVES AVAILABLE ON MICROFILM 


The ARCHIVES OF PHYSICAL MEDICINE AND REHABILITATION 
is now available to libraries on microfilm. A microfilm edition will be sold only to 
bona fide subscribers of the ARCHIVES, is not for resale and will be distributed 
at the end of the volume year. 


For further information, inquiry should be directed to UNIVERSITY 
MICROFILMS, 313 North First Street, Ann Arbor, Mich. 


~ 
‘ 
a 
A — 548 
: 


The Clinical Approach at 
the Woodrow Wilson Re- 
habilitation Center, Fishers- 
ville, Virginia, features the 
Clinical Team — the Ortho- 
pedist, the Prosthetic Tech- 
nician (a HANGER Certi- 
fied Prosthetist), the Physi- 
cal Therapist, and the Oc- 
cupational Therapist (for 
arm amputees only). 

All amputee patients are 
examined by this Clinical 
Team with the complete 
medical history and other 
records at hand. During the 
examination the patient is 
analyzed as an_ individual 
case with his particular ad- 
vantages and _ limitations 
evaluated in relation to the 
possible courses of treat- 
ment. For example, whether 


a particular stump or joint 
condition can be corrected 
with therapy, or with special 
prosthesis fitting and con- 
struction; if not, is further 
surgery desirable. Then a 


ATLANTA |, 
BALTIMORE MD. 
BIRMINGHAM |, ALA. 
BOSTON 16, MASS. 
CHARLESTON 2, W. VA. 
CHARLOTTE 2, N. C. 
CHATTANOOGA, TENN. 
CHICAGO 5, ILL. 
CINCINNATI 2, OHIO 


GA. COLUMBIA 5, S. C. 
COLUMBUS 8, OHIO 
DALLAS |, TEXAS 
EVANSVILLE, IND. 
INDIANAPOLIS 2, IND. 
JACKSONVILLE, FLA. 
KNOXVILLE, TENN. 
MEMPHIS, TENN. 
MIAMI 37, FLA. 


e The Clinical Approach to Prosthesis e 


course of rehabilitation is 
prescribed by the Orthope- 
dist, including the Physical 
(and Occupational for arm 
amputees) Therapy neces- 
sary, the type of Prosthesis 
to be worn, and other spec- 
ial treatment or training 
required. 

Immediately the patient's 
treatment by the Center 
begins according to the 
Prescription. The patient re- 
ceives pre-prosthetic ther- 
apy in which the stump is 
conditioned to provide the 
most efficient use of the 
Prosthesis. He is supervised 
and treated in baths, heat, 
exercise, etc., by therapists 
and nurses specially-trained 
for this work. 

When the patient actually 
begins to wear the pros- 
thesis, the Clinical Team 
again works closely to- 
gether in the rehabilitation 
program. The Prosthesis it- 
self has been fabricated ac- 
cording to the measure- 


ments and_ specifications 
taken by the Prosthetist 
member of the Clinical 


Team. Careful attention is 
now given to fitting adjust- 
ments, continued therapy, 
and training exercises, such 
as walking, sitting, steps, 
etc. Unusual problems are 
cause for a complete re- 
view and possible change 
of prescription. For arm 
amputees, Occupational 
Therapy now becomes im- 
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MONTGOMERY, ALA. 
MORGANTOWN, W. VA. 
NASHVILLE, TENN. 
NEW ORLEANS 19, LA. 
NEW YORK N. Y. 
OKLAHOMA CITY 3, OKLA. TOLEDO, OHIO 
PHILADELPHIA 7, PA. 
PITTSBURGH 30, PA. 


portant, and the amputee 
spends part of each day 
learning to use the Prosthe- 
sis and to live an indepen- 
dent life. Trained therapists 
and nurses supervise the 
teaching of dexterity and 


manipulation through blocks, 
games, doorknobs, faucets, 
tools, etc. 

Most patients are ready for 


discharge in about six 
weeks. Each must appear 
at the Clinic for a final 
Prosthetic Performance 
Check-out by the Clinical 
Team and Official release 
by the Orthopedist. 

This is one of many such 
Centers throughout the 
country where HANGER 
Technicians function as in- 
tegral members of the Clini- 
cal Team. Each is an ABC 
Certified Prosthetist, and 
trained in Team rehabilita- 
tion. Feel free to call on any 
HANGER office for service 


at any time. 


RALEIGH, N. C. 
RICHMOND 19, VA. 
ROANOKE 12, VA. 
ST. LOUIS 3, MO. 
SHREVEPORT LA. 
TAMPA 2, FLA. 


WASHINGTON 13, D. C. 
WILKES-BARRE, PA. 
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THE MOST ADVANCED MACHINE 
IN ULTRASOUND THERAPY 


SIMPLIFIES ULTRASOUND THERAPY 


1. Exact calibration of wattage — 


eliminates time-consuming, annoying 
adjustments and readiustments of dials 


to obtain the desired wattage. 


2. Provides an easily visible indica- 
tion that the machine is actually in 


operation and performing its function. 
Patent applied for 
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EQUIPMENT FOR SALE OR RENT 


ULTRASON 


74 Lafayette Street ° Show. ork 1 


Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
in the Care of Poliomyelitis 


This course is open to graduates of approved schools 
in physical therapy and occupational therapy. Such 
graduates must be members of the American Physical 
Therapy Association and/or the American Registry of 
Physical Therapists and Occupational Therapy Associ- 
ation. 

Tultion: None. For Scholarship to Cover Trans- 
portation and Maintenance, Contact National Founda- 
tion for Infantile Paralysis, 120 Broadway, New York 
5, New York. 

Entrance Dates: First Monday tn January, April, 
July and October. 

Duration of Course: The Course is divided into 
two parts: 

Part I. Over-all care of convalescent polio with 
particular emphasis and special training in muscle 
testing and muscle reeducation. 


Part II. Particular emphasis and special train- 
ing in functional testing and functional retraining. 


Each Part lasts three months and only selected 
students who have completed Part I will be admitted 
to Part II. All students applying for Part I must be 
willing to remain through Part II if selected 


For Information Write: 


ROBERT L. BENNETT, M.D. 
Georgia Warm Springs Foundation 
WARM SPRINGS, GEORGIA 


for Hand | 
Finger 
Wrist 

Therapy 


Underwood Manu- 
flex is a practical, 
efficient device for manipulating and stretching joints 
of the finger and wrist and for strengthening in- 
trinsic muscles of the hand. Instantly adjustable for 
many variations of movement 
ACCEPTED BY COUNCIL ON PHYSICAL MEDICINE 
AND REHABILITATION 
Hundreds are now in rehabilitation service 
Typical Manuflex Installations: 


} 


Institute for Crippled and Disabled, New York City 
Morris Memorial Hospital for Crippled Children 
Lenox Hill Hospital, New York City 

Goodwill Industries, Milwaukee, Wisconsin 

Health Dept., Merck & Co., Mtg. Chemists 

The Manuflex prepaid $24.75. Money uncondition- 
ally refunded after 5 days trial if not  satistied 


Send for Free Illustrated Brochure 


MANUFLEX CO. 


2130 N. E. Klickitat « Portland 12, Oregon 
New York agent: J. A. Preston Corp. 
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SIMPLE - SAFE - ECONOMICA: - OFTEN DRAMATICALLY EFFECTIVE 
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TRU-EZE Over-Door 
Traction Support 
When vertical cervical traction 
is indicated, the TRU-EZE 
Over-Door Traction Support 
offers the utmost in patient 
comfort and scientifically con- 
trollable traction to the exact 
tension prescribed 
The TRU-EZE Over-Door elim- 
inates objectionable ceiling 
hooks, obviates improvising and 
allows the patient to choose 
the site of treatment. 


TRU-EZE Pelvic Traction 


Scientifically correct tensions and traction 

angles for pelvic traction are now obtainable : : 
in the patient’s home even where Hollywood-type beds 
are involved. 

Specify the TRU-EZE Bed Traction Support with the 
pelvic belt and block-and-tackle pulley attachments 


TRU-EZE Bed 
Traction Support 


Convenient, simple 
cervical and limb trac- 
tion has been difficult 
to obtain at home. 
With the TRU-EZE 
Bed Traction Support, 
horizontal traction is 
possible on practically 
any type of bed and 
offers positive angle 
and control. 


ALL ARE EQUALLY EFFECTIVE FOR HOME, OFFICE, PROFESSIONAL AND HOSPITAL USE 
Exhibited in Booth 34, American Congress of Physical Medicine and Rehabilitation, 
Washington, D.C., September 6-11, 1954 


TeurE ze Co. TRACTION SPECIALTIES 


Specify TRU-EZE TRACTION PRODUCTS. Order from your surgical supply 
or orthopedic appliance dealer. Write for name of dealer in your area. 


436 BETHANY RD. 


THORNWALL 2-5413 BURBANK, CALIFORNIA 
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FOR PHYSICAL MEDICINE 
AND REHABILITATION 


HYDROTHERAPY - ELECTROTHERAPY: 
Whirlpools for every use; Whirlpool Carriage; 
Hubbard Tanks; Paraffin Baths; Hydrocollator 
Master Units and Steam Packs; Shortwave Dia- 
thermy; Galvanic-faradic-sinusoidal Generators: 
Hanovia Ultraviolet Lamps; Heat Lamps and 
Bakers; Ultrasonic Generators; ‘Treatment ‘Tables; 
Timers. 


REHABILITATION: Progressive Resistance Exer- 
cise Units; Quadriceps-Gastrocnemius-F ootdrop 
Boots; Pulley Weights; Doorway Pulley Assemblies; 
various types of Bicycle Exercisers; Restorator; 
Kanavel ‘Table; Manuflex and Grip Restorer for 
hand therapy; Ankle Exercisers; Shoulder Wheels 
with or without height adjustment; Stall Bars; 
Walking Parallel Bars and Exercise Staircases of Ylew Vtems of 
various designs; Invalid Walkers: Posture Training Literature Upon Request 
Mirrors, single and triple; Sayre’s Headslings and Guthrie-Smith Universal Sling Suspension Apparatus. 
scales to measure amount of traction; Foldaway Standard and Portable Models: complete with a 
: » fice ient’s home springs, ropes pulleys, slings, et $295.00 
Jim, a gymnasium for the office or patients home; Standing Table. Manually operated: movable footrest; 
Gymnasium Mats in various sizes, thicknesses and ilts up to 70°. Supplied with safety belts. Price in- 
coverings; Crutches and Canes; Patient Lifter; cluding casters $190.00 
Standing Tables and Beds; Se!fhelp Devices; Cere- 
bral Palsy Furniture; Speech Therapy Equipment. os 

y Write for your free copy of 


DIAGNOSTIC APPARATUS: Chronaximeters; 
illustrated Catalog No. 1054. 


Dynamometers; Goniometers; Oscillometers; ‘Ther- 


mocouples and Skin Thermometers Inquiries Invited 


ALL your needs supplied ; A. PRESTON CORP. 


by ONE reliable source 175 FIFTH AVENUE, NEW YORK 10, N. Y. 


No other medical periodical gives you such 
“wide coverage” in the field of physical medicine 
and rehabilitation as THE ARCHIVES 


If you are a teacher of physical medicine, a 
research worker, a physicist, or just a clinician— 
if you want to stay abreast of all that is new in 
physical medicine and rehabilitation — you must 
read THE ARCHIVES. 


Each month you will find in this journai informa- 
tive articles, constructive editorials, physical 
medicine news, announcement of new books and a 
wealth of abstracted material dealing with every 
phase of physical medicine and rehabilitation. 


AMERICAN CONGRESS OF PHYSICAL MEDICINE 
3 If you are not a subscriber to THE AND REHABILITATION, 

30 No. Michigan Ave., Chicago 2. 

ARCHIVES — send in your subscription Please find enclosed check for $7. (1) or bill me [ for one 
today Sample copy will be sent on re- year’s subscription to the ARCHIVES. 

quest. Subscription price $7.00 per 
year; Canada, $8.00; elsewhere, $14.00 


the year. 
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By 
Patronizing 
Our 
Advertisers 
You 
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Support 
Your 


Journal 


SIMPLIFY PATIENT CARE 


THE NEW POSEY “PATIENT AID" 


The new Posey ‘Patient Aid'’ shown above is 
another rehabilitation product which encourages 
self exercise and is a positive aid to the geriatric. 
The three bars allow patient to pull himself up by 
easy stages with feeling of security without calling 
for the nurse for his every need. 


SEND YOUR ORDER TODAY 


Price $5.95 each. In ordering, ask for Model 
No. B-654 for open end bed or Model No. 
B-654A for closed end bed. 


J. T. POSEY COMPANY 


801 N. Lake Avenue, Dept. PMR 
PASADENA 6, CALIFORNIA 


FOR EFFICIENCY... ECONOMY 


Combination Treatment 
and Wading Tank of 
stainless stee! —for Sub 
aqua Hydromassage 
and thermal therapy 
complete with electric 
turbine ejectors and 
aerators, turbine car- 
riages and elevators, 
thermostatic water mix 
ing valve, dial thermom 
eter, accessories and 
overhead carrier. 


a PB-110 


Hand, Elbow, and Foot 
Paraffin Bath with Re- 
movable Stand — Stain- 
less steei, double - wall 
construction ... well in- 
sulated .. . thermostati- 
cally controlled electric 
heating. 


LITERATURE ON REQUEST 


ELECTRIC CORPORATION 50 mit ROAD, FREEPORT, 1. 1, N.Y. 
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MICROWAVE 
DIATHERMY 


As an effective and convenient means of producing heat and 
increased blood flow, the new Burdick Microtherm represents the 
latest developments in efficiency and design. 


Direction and focus of the microwave radiations are controlled 
easily and rapidly with this new unit. Automatic timer and other 
safety features are standard equipment. 

The dependable Burdick construction and rapid service from 
highly experienced, reliable dealers throughout the country add 
to the value of the “"MW-1" in your practice. 


Pleasewrite for 
descriptive literature. 


* 


THE BURDICK CORPORATION 
MILTON, WISCONSIN 
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Histologic Studies Following Exposure of 


Bone to Ultrasound 


Leonard F. Bender, M.D. 
Fellow in Physical Medicine and Rehabilitation, 
Mayo Foundation, University of Minnesota, 


Joseph M. Janes, M.D., 
Section of Orthopedic Surgery, Mayo Clinic, 


and 


J. F. Herrick, Ph.D., 
Section of Biophysics, 
Mayo Foundation, University of Minnesota, 


Rochester, 


The relatively general application of 
ultrasound in medicine throughout the 
European countries during recent years 
has stimulated investigations concerning 
physiologic and pathologic effects of this 
new physical agent in the United States. 
We have been studying the biologic ef- 
fects of ultrasound on various experi- 
mental animals for five years. Perhaps 
the effect which has been most interest- 
ing to us is the selective heating of bone’”. 
So far as we know there is no other agent 
which heats bone so effectively. Dunger- 
ously high temperatures may pro- 
duced in bone cortex and bone marrow 
in less than two minutes by relatively 
moderate doses of ultrasound. 

It was important to study the histo- 
logic changes occurring in bone following 
exposure to ultrasound. Upon searching 
the literature for investigations of histo- 
logic changes produced in bone, we found 
only a few pertinent articles**. This pa- 
per reports the results of such studies 
which we have made on the anesthetized 
dog. 

Ultrasonic waves are those waves in 
the acoustic spectrum which are beyond 
the range of the human ear. The stand- 
ards committee on electro-acoustics 
states that those frequencies above about 
15,000 cycles per second are ultrasonic’. 
Ultrasonic waves differ from the familiar 
audible waves only in frequency and, 
therefore, wave length. Other character- 


Minn 


istics remain fundamentally the same. 
The 
thus far for medical therapy are 800 and 
1,000 kilocyeles per second. The wave 


frequencies most generally used 


lengths in muscle at these two frequen- 
cies are 1.92 and 1.54 mm. respectively. 


Equipment and Methods 


The particular ultrasonic generator 
used in most of our studies the 
Siemens sonostat. The source of ultra- 
sonic waves, a quartz crystal, is housed 
in the so-called sound or massage head 
which is situated at one end of a long 
cable. The other end of the 
coaxial cable is connected to a radio- 
frequency oscillator which gencrates al- 
ternating electric currents having the 
same frequency as the natural frequency 
of the quartz crystal. The long coaxial 
cable permits the freedom of motion of 
the sound head which is required for 
the various applications desired in medi- 
cal therapy. The radiating surface of the 
ultrasound head was ten square centi- 


Was 


coaxial 


Read at the Surgical Forum of the American 
College of Surgeons, New York, September 22 to 25, 
1952 

Abridgment of portion of thesis submitted by 

Bender to the Faculty of the Graduate School 
of the University of Minnesota in partial fulfillment 
of the requirements for the degree of Master of 
Science in Physical Medicine and Rehabilitation 

We wish to express our appreciation for the 
laboratory facilities which were put at our disposal 
for preparing the histologic slides, and also for the 
Valuable suggestions and constructive criticisms 
given us by the following members of the Section 
of Surgical Pathology: Dr. J McDonald, Dr, D. C 
Dahlin and Dr. C. J. Dawe. We wish also to express 
eur gratitude to Mrs. Ella May Boughner for the 
excellent technical assistance rendered in the prepar 
ation of the histologic slides. 


555 


= 
} 
; 
} 


meters. The ultrasonic power generated 
by the sound head may be measured by 
inserting the sound head properly into 
the Siemens power meter, whick is cali- 
brated to read in watts 

Two series of dogs were used in these 
investigations. In the first series, which 
included sixteen dogs, we wished to ob- 
serve the temperatures produced during 
the exposure to ultrasound. Surgical pro- 
cedures were required for inserting the 
thermocouples. It was necessary to drill 
holes in the femurs to permit insertion 
of the thermocouples. ‘Two thermocou- 
ples were inserted when studying the 
temperatures produced in cortex and in 
marrow simultaneously. In the majority 
of experiments in this series, measure- 
ment of temperature was limited to the 
cortex. The surgical procedures for plac- 
ing the thermocouples in the femur of 
the dogs were as follows: After the dogs 
had fasted for twenty-four hours, anes- 
thesia was induced by the intravenous 
injection of pentobarbital sodium (25 
mg./kg. of body weight). A small inci- 
sion on the medial aspect of the dog’s 
thigh about 6 cm. above the knee was 
made, and the femur was exposed by 
blunt dissection. A hole slanting toward 
the hip joint was drilled through the 
cortex of the femur, extended through 
the marrow, and drilled halfway into the 
lateral cortex. A blunt needle thermo- 
couple having the same outside diameter 
as the hand drill was placed in this hole. 
In ten femurs, a second hole was drilled 
vertically through the medial cortex 
proxitnal to the first hole. A second 
thermocouple was placed in the bone 
marrow through this hole. The position 
of the thermocouples was checked roent- 
genographically. In this manner, it was 
attempted to place one thermocouple in 
the bone marrow so that it would be in 
the same frontal and transverse planes 
as the tip of the thermocouple which had 
been placed in the bone cortex. 

The question was raised concerning 
the influence which these operative pro- 
cedures, particularly the drilling of holes 
in the cortex, would have on the histo- 
logic changes. In order to rule out this 
influencing factor, a second series of ten 
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dogs was selected for further study. The 
femurs of these dogs were untouched 
surgically. To study the histologic 
changes produced by the drilled hole 
per se, a hole was drilled into the cortex 
of the right humeras using the same 
technic as that described for the femur. 
Following this procedure, the wound was 
closed in layers so that the operative 
technic was the same as that used on 
the femurs of the other sixteen dogs. 

Only the femurs of all the dogs were 
exposed to ultrasonic energy. The sound 
head was applied to the lateral surface 
of the cleanly shaven thigh which had 
been coated with mineral oil (as a cou- 
pling medium). The sound head was 
clamped vertically above and _ lightly 
touching the skin over the area of the 
femur which contained the thermocou- 
ples. Precise positioning of the sound 
head and leg was accomplished by ar- 
ranging the femur in the ultrasonic field 
so that the maximal acceleration of rise 
in temperature was obtained. In those 
twenty thighs which contained no ther- 
mocouple, the ultrasonic energy was ap- 
plied between 6 and 9 cm. above the 
knee joint. The unexposed bones served 
as the control in these investigations on 
histologic changes owing to ultrasound. 

Ultrasonic powers ranging from 5 to 
20 watts and durations of exposure from 
2 to 5 minutes were used in these studies. 
Femurs received from 1 to 25 ultrasonic 
irradiations during a particular experi- 
ment. The dogs were killed at intervals 
following ultrasonic irradiation varying 
from one-half hour to twenty-one weeks. 
Histologic sections were made from their 
femurs and humeri. 


Results 


Temperatures Produced in Femurs- 
When the minimal dose of 5 watts of 
ultrasonic power for two minutes was 
used, the average rise in temperature was 
6.52 C. in the marrow and 12.28 C. in 
the cortex. When the output was 10 
watts and the duration of exposure was 
two minutes, temperature rises as high 
as 49.15 C. were observed in the cortex. 
Higher temperatures were produced 
when femurs were exposed to 15 and 20 
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Fig. | — Normal bone marrow of femur of dog (hematoxylin and eosin 
stain; x35). 


Fig. 2 — Hole in cortex. Osteogenesis apparently emerg- 
ing from site of drill hole and extending into the marrow 
cavity of the femur following 20 exposures to varying 
intensities of ultrasound. Dog killed four weeks after 
experiment (hematoxylin and eosin stain; x15). 
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power for three to. or not ultrasound rendered the cortex 
more permeable to the formalin fixative. 
Phe marrow of the control bone was 


watts of ultrasonic 
five minutes. 
Histologic Chanves. Bone Cortex 
There appeared to be no histologi 
irradiated otherwise normal (fig. | 
bones of either series of dogs Histologic sections at the site of the 
Bone Marrow the marrow in the drill hole were made in several of the 
irradiated bones was much better pre- femurs exposed to ultrasound. Osteogene- 
served than that of the control bones appeared to emerge from the drill 
hole and to expand into the marrow 


fragmented in many cases, but was 


change in the cortices of the 


Vhis raises the question as to whether 


Fig. 3 — Fibrosis in marrow following 5 exposures to 15 watts of ultrasonic 
power for two minutes. Dog killed five weeks after experiment (hematoxylin 


and eosin stain, x60) 


Fig. 4 — Osteogenesis in marrow of femur following 3 exposures to 20 watts 
of ultrasonic power for five minutes. Dog killed three weeks after experi- 
ment (hematoxylin and eosin stain; x35). 
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Fig. 5 —- Subperiosteal new bone formation. Clear spaces represent large 
vascular ciannels accompanied by periosteal tissue. Dog was exposed twice 
to 15 watts of ultrasonic power for two minutes. Dog killed four weeks 
after experiment (hematoxylin and eosin stain; x26). 


cavity (fig. 2 and fibrosis occcurred, several in- 


Histologic sections at the site of the tances, subperiosteal new bone forma- 
drill hole in those bones which were not — tion was found. Occasionally. fat necrosis 
exposed to ultrasound showed no osteo- ie tant cells appeared. 
genesis. Referonces 

In general, in cases in which the rise Bender, L. F.; Herrick, J. F., and Kru- 
in temperature of the marrow was less sen. F. H.: Temperatures Produced in 
than 7 C.. hemorrhage was the most con- Bone by Various Methods Used in Ultra- 
sonic ‘rapy: An Experimental Study. 


stant finding. In instances in which the 
Med. & Rehab. 34:424 


temperature was higher, the most strik- 

ing findings in the marrow were fibrosis Herrick, J. F., and Kru- 
and osteogenesis (fig. 3 and 4). Osteo- n. F Vemperatures Produced in 
n thirteen of four- Jone Marrow. Bone and Adjacent Tis- 
sues by Ultrasonic Diathermy: Experi- 


9 mental Study. Arch. Phys. Med. 31:687 
namely, 15 to 20 watts for five minutes. a 
Nov 1950 


gene SIS Was O di 


teen thighs receiving the higher doses, 


Fat necrosis and giant cells were occa- Maintvy, G.: ‘Lierexperimentelle Unter- 
sionally observed. suchungen iiber die Wirkung der Ultra- 
Periosteum.— In several instances. sub- schallwellen aui die Knochen-regenera- 
tion. Strahlentherapie 82:631, 1950. 
Majno, Guido: Experimentelle Knochen- 
fig. und Sehnenlisionen durch Ultraschall. 
Summary Strahlentherapie 81:513. 1950, 
Majno. G.: Knochen- und Sehnenlasionen 
duich Ultraschall. Der Ultraschall in der 
exposed to ultrasound, no signifi ant his- Medizin 1:205, 1949 
tologic changes were observed in_ the Pohlman. Reimar: Die Ultraschallthera- 
cortices. However, the marrow showed pie: Praktische Anwendung des Ultra- 
striking changes. Hemorrhage occurred schalls in) der Medizin, Bern, Hans 


- or 95 
in the marrow of those bones which were Huber, 1 ISI a aes 
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heated moderately, that is, temperature tim at 
Hes OF less than 7 C. When the tem- lerms, 1951. Proc. Inst. Radio Engineers 
perature rise exceeded 7 C., osteogenesis 39:509 (Mav) 1951 


periosteal new bone formation was found 


When the femurs of adult dogs were 
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Plentiful information exists describing 
the effects of general body endurance 
activities, i.e., running, swimming, and 
the like, upon heart rate, blood pressure, 
and other cardiovascular phenomena, as 
well as the rate of recovery, or return 
to normal, following such exercise. How- 
ever, no objective evidence is available 
relative to the effects of exhaustive mus- 
cular efforts upon strength and strength 
recovery rate. The study of these effects 
was the purpose of this research. 

The elbow flexor muscles were selected 
as the muscle group to be studied be- 
cause of the availability of objective 
technics for measuring both. their 
strength and endurance. It was thus pos- 
sible largely to isolate the muscles to be 
studied and to confine the laboratory 
measurements to the muscles directly 
under stress. 


Experimental Procedures 


The experimental procedures followed 
in this study were: 

1. Once each week for six weeks, the 
subjects exercised their elbow flexor 
muscles on the Kelso-Hellebrandt’ ergo- 
graph until an exhaustion state was 
reached, i.e., until the muscles were no 
longer able to move the ergograph load 
the slight distance necessary to register 
on the cumulative distance meter. In- 
sofar as possible, the subjects worked on 
the ergograph on the same day and hour 
each week. The left arm was_ utilized 
throughout the experiment. 

2. Ergography was performed in ac- 
cordance with the technics described by 
Clarke’. The ergograph load was three- 


Strength Decrement of Elbow Flexor Muscles 


Following Exhaustive Exercise 


H. Harrison Clarke, Ed. D. 


ipene 
Clayton T. Shay, D.P.E. 
and 
Donald K. Mathews, D.P.E. 


Springfield, Mass 


Ore 


eighths proportion of each subject’s el- 
bow flexion strength; the length of the 
lever arm was eight inches for all sub- 
jects: the cadence was one second each 
for flexion and for extension; all move- 
ments were made in a uniformly smooth 
manner (fig. 1). 


Fig. | 


3. Cable-tension strength tests’ of the 
elbow flexor muscles were given before, 
30 seconds after, and at stated intervals 
for some time following exercise. Graphs 
were prepared portraying the changes in 
mean elbow flexion strength. 


Read at the Thirty-first Annual Session of the 
American Congress of Physical Medicine and Re- 
habilitation, Chicago, September 1, 1953. 

Research Professor, School of Health and Physi- 
cal Education, University of Oregon, Eugene, Ore. ; 

Acting Director of Graduate Study, Springfield 
College, 

Graduate Division, School of Physical Educa 
tion, Springfield College, Springfield, Mass 

This study of strength recovery following ex 
haustive exercise was a preliminary phase of a 
larger investigation of the effect of carrying loads 
n muscular strength being conducted at Springfield 
(Mass.) College under subsidy from the Climatic 
Research Laboratory, Quartermaster Corps, Depart- 
ment of the Army 


4 
: Hes 
\ 
ae 
\ 
\ 
Z 
4 \ AN 4 
| 
| 
: 
‘ 
= 
560 
i 
: 


STRENGTH DECREMENT — CLARKE, et 


+. Comparisons of the mean elbow 
flexion strength of the subjects follow- 
ing exercise were made with the pre- 
exercise mean. The significance of differ- 
ences between means was tested by the 
null hypothesis. The number of cases for 
the various exercise sessions varied some- 
what. With the exception of the last 
week of the experiment, the number was 
between 23 and 28. Using 26 as N, the 
modal number, t-ratios of 1.71 and 2.49, 
denote approximate significance at the 
0.05 and 0.01 levels of confidence 
spectively*, 

5. The subjects selected were male 
students at Springfield (Mass.) College. 
Inasmuch as most of these men were 
physical education majors, they were 
thought to be physically superior to col- 
lege students in general. This assumption 
proved valid upon testing the subjects 
for such weight, height, 
Strength Index’, Physical Fitness Index’, 
and somatotype’. Quite the 
nature of the subjects may be significant 
in results obtained from an experiment 
requiring arduous physical efforts. 

6. The testers were carefully trained 
in strength testing and ergographic pro- 
cedures. Before being permitted to col- 
lect any test data for research purposes, 
they were required to demonstrate com- 
petence in the administration of the tests 
by achieving objectivity coefficients as 
high in each instance as had been ob- 
tained formerly. 


re- 


factors as 


possibly, 


Results of the Experiment 


This study into strength decrements 
caused by fatiguing muscular exertion 


Table |. 
Ergographic Exercises: 
(Data: 1952-53; 


Test First Week 


Period M (lbs) 
Pre-Exercise 
Post-Exercise 


min. 3 
min 
min. 
min 


5 min. ¢ 
min. 3 
min. 3 
min 


min. 
min. 
45 min. 
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and the strength recovery of the elbow 
flexor muscles thus exercised may be di- 
vided into the following three phases: 
(1) effect on untrained subjects at rest 
between post - exercise strength tests; 
(2) effect on trained subjects under 
varying conditions, and (3) effect on 
trained subjects followed for two hours 
after exercise. 

Untrained Subjects at Rest: The first 
two weeks of the experiment constituted 
phase one. Prior to this phase, the sub- 
jects received instructions in taking ergo- 
graphic tests and only enough practice 
to learn the technics. Since only a 
minimum of training and muscle con- 
ditioning had taken place, the subjects 
were considered as untrained. Strength 
tests were administered at the following 
times after the exhaustive ergographic 
exercise: 30 seconds; 2 minutes, 30 sec- 
onds; 5 minutes, 30 seconds; 8 minutes; 
10 minutes, 30 seconds; and every five 
minutes thereafter, until 45 minutes, 30 
seconds, had elapsed. ‘The subjects were 
at rest, supine, lying with minimum 
movement of the exercised arm, between 
strength tests. 

The results of this testing appear in 
table 1 and are portrayed in graph form 
in figure 2. The characteristics of these 
strength decrement curves are: 

1. A very pronounced drop in strength 
was found 30 seconds after exercise. The 
mean decrement was 30 pounds, or 31 
per cent, for the first week; and 33 
pounds, or 33 per cent, for the second 
week. The t-ratios for the differences be- 
tween the means for the pre-exercise 
and 30 second strength tests were 12.50 


Mean Strength in Pounds Pull of Elbow Flexor Muscles Before and After Exhaustive 
Untrained Subjects at Rest 
26 to 28 Subjects) 


Second Week 
M (Ibs) % 
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Loss Loss 
0 sec 31 67 {3 
2 0 sec. 21 70 
eee 5 sec. 21 71 29 
23 733 27 
10 0 sec. 78 oT 
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2 0 sec 76 24 
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MEAN STRENGTH DECREMENT CURVES FOLLOWING EXHAUSTIVE EXERCISE OF ELBOW FLEXOR MUSLLES: UNTRAINED SUBJECTS AT REST 
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Fig. 2 


and 10.60 for the first and second weeks 
respectively. When combined with simi- 
lar data from another study conducted 
concurrently, which increased the num- 
ber of subjects to 51, the f-ratios were 
19.36 and 18.50. 


question of the statistical significance of 


Thus, there can be no 


these results. 

2. An initial rise in strength was noted 
within the next two minutes after exer- 
cise. For the first week, this rise was nine 
pounds, or 30 per cent of the decrement; 
for the second week, the rise was only 
three pounds, or 9 per cent of the loss. 
Phe differences between the pre-exercise 
and 2 minutes. 50 seconds strength tests 
were statistically significant well beyond 
the 0.01 level of confidence; the t-ratios 
for the first and second weeks were 9.6 
and 17.95 respectively. 

3. The strength recovery curve for the 
second week, where the initial gain was 
small, continued to rise until eight min- 
utes had elapsed. Both curves, however, 
leveled off and showed no appreciable 
gain throughout the remaining time. The 
strength decrement means at the end of 
40 18) after 
were still 19 per cent and 25 per cent 
These dif- 
significant: 


minutes, seconds exercise 
below the pre-strength levels. 


ferences are also statistically 


the ft-ratios were 3.78 and 5.14 for the 
first and second wecks respectively. The 
slight declines in strength during the 
last five minutes were due to the loss of 
a number of subjects at the final testing 
time. 
!. Only tour subjects, or 14 per cent, 
had to their 
strength level by the end of 45 minutes. 
Trained Subjects Under Varying Con- 
ditions: For the second phase of the 
study, a different group of subjects was 
used. These subjects had not only been 


returned pre - exercise 


instructed in ergographic testing tech- 
nics, as was true for those in phase one, 
but had participated in four exhaustive 
exercise sessions on the ergograph prior 
to their inclusion in this phase of the re- 
search. As discovered in other studies’. 
considerable strength endurance 
conditioning of the elbow flexor muscles 
takes place as a result of this amount of 
CXETCISE. subjects, 
therefore, considered trained in 
contrast with those in the first phase, al- 
though it is recognized that conditioning 
would continue to occur as the experi- 


and 


ergographic ‘These 


SVS 


were 


ment progressed. 
Phase two of the study was conducted 
for three weeks. ‘The conditions of the 


experiment varied each week. During 


4 
4 
] ] ] ] ] | ] ] 
| 
| 
} | 
| 
i ~ + + + + + + + + + + + + 4 
| 
j 
| 
| 
- + + + + + + + + - | — 4 
: | | 
| | 
| | | 
| | | 
| H | | 
3 + + + + + + } + | 
| | | | | 
| 
| | { 
| 
| | | | | | | | | | | Ce 
| } | | | | | 
; 
| 


the first week, subjects moved about the 
laboratory at will during the time be- 
tween the strength tests, thus increasing 
general body circulation. In the second 
week, subjects did the same as in the 
first week, but added massage and active 
movement (not strenuous) of the exer- 
cised arm; and in the third week, sub- 
jects were at rest, supine, lying with 
minimum movements of the exercised 
arm between strength tests, as in phase 
one. 

The results of phase two are shown in 
table 2 and appear graphically in fig- 


ure 3. Observations made from. these 


strength decrement curves of the elbow 
flexor muscles are: 


Table 2: 


Ergographic Exercise: Trained 


Test Third Week? 
Period M (Ibs) ©) Loss 
Pre-Exercise 106 


Post-Exercise 


2 min 


7 min 
12 min, 30 see 47 
17 min. 30 see a7 2 
22 min. 30 se 


7 min. 30 see aN 
32 min. 30 sec. “4 7 
37 min. 30 see a9 7 
2 min. 30 sec 101 5 


! Subjects moving about between strength tests. 


STRENGTH DECREMEN' 


Mean Strength in Pounds Pull of Elbow Flexor Muscles Before and After Exhaustive 
Subject Under Varying Conditions 
(Data: 1952-53; 23 to 26 Subjects) 
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1. The curves follow the same general 
pattern as found in the previous phase 
of the study. The initial drop was pro- 
nounced, and was approximately the 
same as before (29 - 32 per cent). This 
drop was followed by an initial sharp 
rise and a leveling off to the end of the 
time period. The major difference be- 
tween the two phases is that the trained 
subjects returned consistently to a higher 
level at the end of the test period; that 
is, 19 and 25 per cent below pre-exercise 
levels for the untrained subjects and 5 
to 10 per cent for the trained subjects. 
2. The usual statistical significance 
between the strength test means was 
found for the three weeks of this phase. 


Fourth Week? 


Fifth Week* 


M (Ibs) So Loss M(ibs) % Loss 


11 13 

102 11 103 11 
102 11 103 11 
104 103 11 
105 105 
106 7 105 9 
108 105 
10 


* Subjects moving about and massaging exercised arm between strength tests 


® Subjects supine lying at rest between strength tests 


1982 


20 2 
POST EXERCISE IM 
DECREMENT FOLLOWS EXPRCISE OF FLEXOR MUSCLES: TRAIKTD SUBJECTS UNDER WARYING 


S53: 23 26 wears 


Fig. 3 
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The t-ratios were: pre-exercise to 30 
seconds after exercise, 12.85 to 17.12 
(14.15 to 26.29 for combined groups of 
50 subjects) ; pre-exercise to 2 minutes, 
30 seconds after exercise, 6.26 to 10.75: 
and pre-exercise to 42 minutes, 30 sec- 
onds after exercise, 2.84 to 5.76. Al- 
though the differences between the pre- 
exercise and last means were quite small, 
still they are statistically significant. The 
final means were preceded by consist- 
ently similar test results. Slight gains only 
in elbow flexor strength were found for 
all three curves from 12 minutes, 30 
seconds after exercise to the end 

3. In this phase, a larger number ot 
subjects reached their pre-exercise elbow 
flexor strength than was true before. 
The numbers were: fourteen for the 
third week; ten for the fourth week: and 
six for the fifth week. In general, then, 
more subjects regained their normal 
strength when permitted to move about 
and massage their exercised arms than 
when rest was required between strength 
tests. 

4. The differences in strength recovery 
for trained subjects when moving about 
between strength tests and when mov- 
ing about and massaging the exercised 
arm were minor in nature and of no 
consequence. When the subjects were 
supine and lying at rest between strength 
tests, however, the mean decrement was 
greater at the end of the testing time 
(10 per cent as contrasted with 4-5 per 
cent). The difference of 6 per cent is 
statistically significant at the 0.05 level 
of confidence. The ¢t-ratio is 1.71. 

Trained Subjects Followed for Two 
Hours: During the third phase of the 
experiment, which lasted for one week 
only, strength tests were given to the 
subjects for approximately two hours 
after exhaustive exercise of the elbow 
flexor muscles, at the following times: 
30 seconds; 2 minutes, 30 seconds, and 
each 10 minutes thereafter until 122 
minutes, 30 seconds had elapsed. ‘The 
subjects were permitted to move about 
at will and massage their exercised arms 
between strength tests as was done dur- 
ing the fourth week (second week, sec- 


ond phase) of the experiment. Eighteen 


subjects participated in this phase. Sig- 
nificant ¢’s for the difference between 
means with this number of cases are 1.75 
and 2.58 at the 0.05 and 0.01 levels of 
confidence respectively, 

The results of phase three of the study 
are presented in table 3 and appear in 
graph form in figure +. Median scores 
are used in this instance in order to elim- 
inate the effects of an extreme pre-exer- 
cise strength score which resulted in a 
spuriously high mean. Inferences from 
these data are as follows: 

1. Once more, the strength decrement 
curve has the same general shape as 
those previously described. The initial 
drop was 33 per cent, followed by re- 
coveries to 20 per cent and 10 per cent 
below pre-exercise strength means at 2 
minutes, 30 seconds and 12 minutes, 30 
seconds; after the latter point, the gains 
were small and slow with a virtual 
plateau until 72 minutes, 30 seconds had 
elapsed; thereafter, an additional gain 
of four decrement percentage points oc- 
curred, which was continued approxi- 
mately at this level to the end of the 
testing time. 

2. With reference to the previous 
phases of the study, a question might 
logically be raised concerning the fa- 
tiguing effect of taking repeated strength 
tests with short rest periods between tests. 
Apparently this is not a significant fac- 
tor, since a similar mean decrement 
curve was obtained in phase three, when 
the strength tests were ten minutes apart. 
Furthermore, only four subjects had re- 
turned to normal at the close of the 
testing time. 


Summary 


In interpreting the results of this study 
of strength loss following fatiguing exer- 
tion, the process of exercising the muscles 
should be kept clearly in mind. This pro- 
cess was: (a) The elbow flexor muscles 
of the left arm were exercised on the 
Kelso-Hellebrandt ergograph; (b) the 
ergrographic weight loads were equal to 
three-cighths proportion of each subject’s 
elbow flexor strength: (c) the cadence 
was one second for contraction alter- 
nated with one second for relaxation, 
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and (d) exercise continued to exhaus- 
tion, i.e., until the subject was no longer 
able to lift the load the slight distance 


to record on the cumulative 
distance meter of the ergograph. Each 
exercise bout consisted of approximately 
sixty muscular contractions and lasted 


necessary 


about two minutes. 

A characteristic strength decrement 
curve resulted, which reflected the im- 
mediate effect on elbow flexion strength 
of exhaustive efforts and indicated the 
strength recovery rate for three-quarters 


to two hours after cessation of exercise. 


Table 3: 


Ergographic Exercise: 
(Data: 


Test 


Mdn (Ibs) 


Period 
re-Exercise 110 
Pest-Exercise 
71 

= min SS 
a4 
wu 


min 
min 
min. 30 
min. 3 


min, 3 101 


62 min. 30 


sec 100 
72 min. 30 sec 102 
S2 min. 30 sec 107 


min 107 
102 min. 30 see 107 
112 min. 30 sec 106 
122 min. 30 sec 106 


Medians 
Which resulted in 


a spuriously high mean. 


Median Strength in Pounds Pull of Elbow Flexor Muscles Before and After Exhaustive 
Trained Subjects Followed for Two Hours 
1952-53; 
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The general form of this curve was con- 
sistently repeated each week for the six 
weeks of the experiment. A description 
of this curve is (a) a pronounced drop 
in strength (29 to 35 per cent) at 30 
seconds after exercise; (b) an initial rise 
in strength during the next two minutes, 
continuing at a decelerated rate for an 
additional ten minutes, and (c) leveling 
off with slight, if any, increase for the 
balance of the testing time. 

The correlation between pre-exercise 
and 30 seconds after exercise strength 
scores was 0.83, which is high, falling 


18 Subjects) 


Sixth Week 


Loss No. Recovered 


are used in this table in order to eliminate the effect of pre-exercise strength score 


40 


20 


so 
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MAEDIAN STREWGTH DECREMENT CURVE AFTER EXHAUSTIVE EXERCISE OF ELBOW FLEXOR MUSCLES: TRAINED GUBJETS FOLLOWES FOR Two HOURS 
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within the range of recorded objectivity 
coefficients. Thus, this relationship indi- 
cates considerable consistency from sub- 
ject to subject in initial strength decre- 
ments. 

No appreciable difference existed in 
the percentage strength decrement 30 
seconds after exercise of untrained and 
trained subjects. However, the trained 
subjects returned consistently to a higher 
point at the end of 42 minutes, 30 sec- 
onds: 21 to 24 per cent below pre-exer- 
cise levels for the untrained subjects: and 
four to ten per cent for the trained sub- 
jects. 

The percentages of strength decre- 
ments were approximately the same for 
trained subjects when moving about be- 
tween strength tests and when moving 
about and massaging the exercised arm. 
When the subjects were supine lying at 
rest between strength tests, however, the 
mean decrement was greater at the end 
of the testing time (10 per cent as con- 
Thus, mild 
general circulation resulting from body 


trasted with 4-5 per cent 


movement increased the strength re- 
covery rate following exhaustive exercise 

Recovery from loss of strength result- 
ing from exhaustive efforts was not com- 
plete at two hours after exercise which 
was the longest period the subjects were 
tested. It is. still when the 
strength scores of the subjects 
their pre-exercise performances. 

The strength conditioning effect of 
the elbow flexor muscles, which resulted 
from five exhaustive exercise sessions, 1s 


unknown 
reach 


indicated by the pre-exercise means. Be- 
ginning with a mean of 98 pounds, the 
mean was 116 pounds at the end of the 
experiment, a gain of 18 pounds, or 18 
per cent. 


Conclusion 


This study has justified the hypothesis 
that an immediate effect of fatiguing 
muscles is to reduce their ability to apply 
muscular strength. Under the conditions 
of this experiment, the approximate 
amounts below pre-strength levels at dif- 
ferent time periods following exercise 
were as follows: 30 seconds, 29 to 33 per 
cent; 2 minutes, 30 seconds, 18 to 20 
per cent; 12 minutes, 30 seconds, 8 to 11 
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per cent; and both 42 minutes, 30 sec- 
onds and 122 minutes, 30 seconds, 4 to 5 
per cent. With untrained subjects, the 
final decrements are greater. 
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Discussion 


Dr. R. W. Boyle (Milwaukee): The 
evaluation of strength-endurance testing 
has debated and discussed, for 
many years, by the anatomist, physiolo- 
gist, and physical educator. This type of 
testing along with circulatory and _ res- 
piratory tests has been the basis of many 
so-called physical efficiency tests. The 
value of these tests has definite clinical 
implications which might apply to the 
restoration of cases sent to the Physical 
Medicine and Rehabilitation Service. 

For years, some physiatrists have in- 
terested themselves, primarily, in the 
problems of work capacity and work 
tolerance. The practical aspects of such 
research as Dr. Clarke’s may well be a 
stepping stone in the right direction. 
The need is great for simple tests that 


been 


: 
3. 
5, 
§ 


can be given to debilitated patients. It 
is only right that such tests first be made 
on healthy subjects and then to proceed 
with the modifications necessary to test 
weakened muscles and their endurance 
on such cases as those suffering from 
anterior poliomyelitis, multiple sclerosis, 
paraplegia, tuberculosis, rheumatic heart 
disease, and a host of others. 

The use of the De Lorme resistive ex- 
ercise technic is being modified and 
seems to conform to the curves which 
Dr. Clarke has shown. There is a cer- 
tain amount of disparity between the 
theory that overwork in some degree 
produces stronger muscles and more 
muscle hypertrophy and the theory that 
a fatigued or atrophied muscle may be 
injured by overwork. Certainly Dr. 
Clarke’s healthy subjects can voluntarily 
inhibit a dangerous show of strength or 
power as indicated by his graphs. 

A physiologist would probably be in- 
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terested in the site of this fatigue. Is it 
in the muscle, in the neuromuscular 
junction, in the lower motor neuron 
synapse, or in the upper motor neuron 
synapse? He might also be interested in 
the chemistry involved. Is it in the en- 
zymatic reaction of the acetylcholine- 
cholinesterase cycle, in the acto-myosin 
configuration involved with its complex 
enzymatic cycle, or perhaps in a com- 
bination of both? Certainly Dr. Clarke’s 
figures indicate that circulation plays a 
part in the total picture. 


The work done in Dr. Clarke’s labora- 
tory and that done by Doctors Wakim, 
Fischer, and others, indicates a need to 
continue such projects with some defi- 
nite correlation between these various 


phases before the problem will be better 
understood and before general clinical 
application can be made with sound 
understanding. 


B.S., O.T.R. 


Minneapolis 


In recent years occupational therapy 
has become more and more an integral 
part of the practice of medicine and es- 
pecially so in the treatment of those pa- 
tients who have a disability which per- 
mits them only partial activity. Since 
this is the case, it is desired to have the 
different therapeutic activities graded 
so that one may prescribe an activity 
which would be within the limits of the 
work tolerance of the patient and there- 
by avoid overwork and fatigue. This is 
of utmost importance when one pre- 
scribes activities for an individual with a 
diseased heart which can no longer cope 
with the demands put upon it and the 
functional cardiac reserve of which is 
limited. The knowledge of graded ac- 
tivities would also be useful in prescrib- 


ing activities for patients suffering from 
diseases such as rheumatic fever with 
decompensation or tuberculosis so that, 
as the disease comes under control and 
the patient improves, the therapeutic ac- 
tivities can be prescribed in sequence to 
improve the patient’s strength and en- 
durance. Gordon has measured the 
metabolic rates in various activities to 
determine the energy costs of physical 
activities in relation to pulmonary tuber- 
culosis’. 

This study was designed to measure 
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the energy consumption and cardiac 
output required by various standard oc- 


cupational therapy procedures. 
Methods 


Metabolic rates were measured as the 
basis for calculating energy expenditure. 
The metabolic rates were measured by 
determining the oxygen consumption in 
the usual manner utilizing the McKesson 
Waterless five 
feet of tubing, one inch in internal di- 
standard 
mouth piece’. The subjects were in a 


Metabolor connected by 


ameter, to a flanged rubber 
near basal state, having had no food 
for at least four hours prior to the test 
and having rested for thirty minutes im- 
test. Each 
test was for a six minute period afte1 
the subject had reached a steady state 
in the activity being done. 


mediately before the initial 


The cardiac outputs were measured 
indirectly, utilizing the Fick principle, 
by Grollman’s acetylene gas 
The Fick principle states that: 


method’*. 


Cardiac output 


gas absorbtion 


concentration Kas conce 
(arterial) 


ntration 
(Venots) 
The cardiac output in liters per minute 
equals the oxygen consumption express- 
ed in cubic centimeters per minute di- 
vided by the arteriovenous difference as 
found by the equation: 


Cardiac output 


(oxygen consumption) x (CHL) diff 


(O,) ait (C,H,) av. (B-48.1) (K) 


This method consists of rebreathing a 
mixture of acetylene in air from a rub- 
ber bag until a homogeneous mixture is 
obtained in the lung bag system. The 
rebreathing bag contains 450 cc. 
lene, 150 cc. oxygen and 1400 cc. room 
air thus making a total of 2000 cc. to 


acety- 


be rebreathed. A special three-way alu- 
minum stopcock is used. This stopcock 
has three small openings to which the 
evacuated gas sampling bottles may be 
attached. The end with the three small 
openings is inserted into the collar of 
the rubber rebreathing bag. The other 
end has the rubber flanged mouthpiece. 
The third opening is to the outside air. 
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The subject has a nose clip in place to 
prevent any breathing through the nose. 
The subject exhales completely through 
the opening to the room air. At the end 
of expiration, the stopcock is turned so 
that when the subject inhales, he will be 
breathing the acetylene—oxygen mix- 
least four 
complete respirations, emptying the bag 
with each inspiration in a nine second 
period, At nine seconds the first gas sam- 
ple is taken from the homogenous mix- 
ture in the rebreathing bag. The subject 
then repeats this with at least four more 
respirations and after the next nine sec- 


ture. The subject takes a 


ond period another gas sample is taken. 
The final collection must be taken be- 
fore any acetylene returns to the right 
heart; this would be at about twenty- 
two seconds after the test is begun. The 
gas samples are then analyzed with the 
Haldane apparatus. 

The entire study to date has included 
thirty-seven different subjects, all of 
whom were associated with the Occu- 
pational Therapy Department of the 
University of Minnesota. Most of the 
subjects were students in occupational 
therapy. The others were either practic- 
ing therapists or members of the teach- 
ing staff. All of the subjects were fam- 
the tested. Their 
ages ranged from 19 to 43 years and all 


iliar with activities 
were in good health. 

Four activities have been studied so 
far. ‘They are chip carving, table weav- 
ing, leather carving and hand sawing. 
The initial metabolism was measured in 
the supine position. The second meta- 
bolism was measured with the subject 
seated or standing in the position in 
which the activity would be done. ‘The 
final metabolism was measured while the 
subject was doing the activity. A definite 
effort was made to maintain all the cir- 
cumstances as constant as possible ex- 
cept for the activity being done. The dif- 
ference in oxygen consumption would 
then be the amount required to carry 
out the activity. 

In chip carving, the initial metabolism 
was taken while the subject was in the 
position of work; that is the subject was 
seated at a work table, with both elbows 


at 
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a 
: 
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on the table and the feet flat on the 
floor. The second metabolism was taken 
with the subject at work chipping out 
the wood block. Bass wood blocks were 
used. These blocks measurec 
and were marked off in triangles. Bard 
Parker surgical knives were used for the 
chipping. Seventeen subjects were 
studied, with a total of fifty-three tests 
completed. 

In table weaving the initial metabol- 
ism was again taken with the subject in 
the position of work. The subject was 
seated on a high stool before a small 
table upon which the Structo Table 
loom was placed. ‘The forearms rested 
on the breast beam of the loom. The 
loom was strung with cotton carpet warp 
218 threads) and the same material 
was used for filler. An eighteen inch 
shuttle was used. The subject was in- 
structed to use both hands on the beater 
and to beat three times after each pick. 
The speed of work was controlled as 
closely as possible. Seventeen subjects 
were studied, with a total of forty-seven 
tests completed. 

With the hand sawing activity, sixteen 
control tests were run with the subject 
recaining, and repeated in the standing 
position as though ready to work. The 
final test was taken with the subject at 
work. An _ additional thirty-one tests 
were done with the subjects in the posi- 
tion of work and then at work. A three- 
quarter inch oak board and a_ ten 
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point crosscut hand saw were used. The 
timing of each stroke of the saw was ac- 
complished by means of a metronome 
which was set at sixty strokes per min- 
ute. One stroke was a complete push 
and puli. 

There were thirteen subjects with a 
totals of thirty-four tests in the leather 
carving activity. In all of the tests a 
metabolism determination was taken 
with the patient in the supine position, 
in the position of work, and finally at 
work. The position of work was similar 
to that in chip carving with the subject 
seated at a table, elbows resting on the 
table and the feet flat on the floor. The 
leather was a 3 x 4 inch piece of six 
ounce cowhide. A standard pattern was 
used throughout the test. The same 
swivel knife was used by all the subjects. 
A sharp edge was maintained on the 
knife at all times. As a rule the pattern 
could be carved completely in the six 
minutes allowed for the test. 


Results 


The subjects in the supine position at 
rest required from 30 to 43 Cal./M*/hr. 
with a mean of 36 Cal./M’*/hr. (table 
1). 

The metabolic requirement the 
sitting position ranged from 31 to 48 
Cal. M*’ hr. with a mean of 40 
Cal. M*/hr. or a mean per cent increase 
of 12 per cent over the requirement 
when supine. Standing showed a mean 


Number 


Number Mean tandard % increase 
of Subjects of Tests Cal/sq.M/nr. | Deviation S.E.M. | over Supine 


3h 


Supine 13 


36.6 


Sitting 17 53 


42.0 85 


Chip 
Carving 17 53 


58.5 6.1 83 59% 


Leather 


Carving 3 34 


61.4 67% 


Table 
Weaving 17 


61.6 73 1.06 68% 


Hand 
Sawing 16 47 


119.0 26.0 3.8 225% 


Table | — The metabolic requirement of various activities carried on in Occupational 
Therapy compared to lying or sitting at rest. Metabolism in calories per square meter 


per hour was calculated from the oxygen consumption. The standard deviation of each 


activity and standard error of the mean for each activity is shown. 


je 
| 
Activity | 
- 44 
+ 
| 


ARCHIVES of PHYSICAL MEDICINE & REHABILITATION _ Sept., 1954 


Carvin 


Seoted 


45 50 55 60 65 
Calories / Sa Meter / Hour 
Fig. | — Scattergram showing the metabolic demand in calories per square meter per hour 


of the reclining and sitting positions compared with leather carving for individual tests carried 
out on thirteen subjects. 


50 60 70 80 90 100 110 ©=— 20 130 140 
Calories / Sq Meter / Hour 


Fig. 2 — Scattergram of individual tests showing the metabolic demand in calories per square 
meter per hour of chip carving, leather carving, table weaving, and hand sawing compared 
with the reclining position and the position of work. 
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per cent increase of 13 per cent above 
the requirements when supine (31.7 - 
53.2 Cal./M’*/hr.). 

The chip carving activity required 
from 45 - 72 Cal./M’/hr. with a mean 
of 59 Cal./M’*/hr. or a mean per cent 
increase of 59 per cent. ‘ 

In leather carving the range was from 
48 Cal./M’*/hr. to 74 Cal./M’/hr. with 
a mean of 61 or a mean per cent in- 
crease of 67 per cent (fig. 1). 

Table weaving required from 50 
tal./M’/hr. to 74 Cal./M’*/hr. with a 
mean expenditure of 62 Cal./M?*/hr. 
This was a mean per cent increase of 
68 per cent above the requirements 
when supine. 

Hand sawing ranged from 92 
Cal./M’/hr. to 151 or a mean expendi- 
ture of 119 Cal./M’/hr. This was a 
mean per cent increase of 225 per cent 
above the basal metabolism. 


Discussion 


We have attempted to grade four oc- 
cupational therapeutic procedures 


namely chip carving, leather carving, 
table weaving, and hand sawing in terms 
of the energy requirements necessary to 
carry out these activities (fig. 2). These 
activities were selected originally be- 
cause it was estimated that their energy 


PERCENT INCREASE 
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requirement would vary throughout the 
range from light to heavy activity. The 
study thus far indicates that it requires 
about a 12 per cent increase above the 
basal requirements to maintain the sit- 
ting position and 13 per cent increase 
to maintain a relaxed standing position. 
Chip carving increased the demand by 
59 per cent, leather carving by 67 per 
cent, table weaving by 68 per cent and 
hand sawing by 225 per cent (fig. 3). 
It may be seen that the three activities 
carried on while sitting show little dif- 
ference in energy requirements. 


The Grollman acetylene method of 
determining cardiac outputs has long 
been proved and accepted. It has the 
advantage that it can be used in many 
positions with many types of light or 
moderate work. In our study, to date, 
difficulties have arisen which prevented 
us from obtaining satisfactorily repro- 
ducible results. One such difficulty has 
been the inability of the body to rid 
itself of acetylene as rapidly as has been 
reported in the literature. Therefore, re- 
cently procedures have been revised to 
allow a longer time for gas equilibrium 
between tests. One general statement 
can be made from the data collected so 
far. The increase in the cardiac output 
appears to parallel the increase in oxy- 
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Fig. 3 — The increase in per cent of metabolic activity over basal with variation of posture 
or occupational therapy activities is shown. The mean increase of metabolic demand for each 
activity is indicated by the vertical bar and the range of increases obtained in all tests of 


each activity by the length of the arrows. 
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consumption for the different ac- 


gen 
tivities studied. 


Plans have been made to continue this 
study with other activities and include 
the cardiac output results when we have 
improved our technic. 
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The relation of the patellar reflex, 
muscle grade and electromyographic 
voltages may be of interest and assistance 
to the clinician in the evaluation of 
quadriceps weakness in cases of polio- 
myelitis. Several investigators'’* have re- 
ported the electromyographic voltages 
found in paretic muscles resulting from 
acute anterior poliomyelitis. Their re- 
ports seem to indicate a trend of highe: 
voltages with increasing muscle strength 
lhe present investigation was conducted 
to reveal the changes occurring in the 
patellar and 
voltages in the varying grades of quad- 
riceps weakness. 


reflex electromyographic 


Apparatus 


The electromyograph used for this in- 
vestigation was the type frequently em- 
ployed as a clinical diagnostic aid. The 
instrument consisted of a four-stage am- 
plifier, a cathode ray oscilloscope, loud 
speaker, and a synchronized camera. The 
machine was placed in a shielded room. 


Arbor 


Mich 


the electrode 
with a concave surface 3 cm. 
in diameter and 0.6 cm. deep. Small 
electroencephalographic needles were 
used as reference and ground electrodes. 

A posterior splint (fig. 2 


Figure 1 shows active 


monel ) 


was used to 
support the knee so that a maximal re- 
flex response was elicited. The optimal 
position was found to vary from 120 to 
140 degrees of knee extension. A Lom- 
bard reflex hammer with a trigger re- 
lease was so modified that, at the impact 
with the patellar tendon, a cocked spring 
returned the hammer to the original 
position. The “free fall” of the hammer 
produced a measured force of impact 
comparable to that produced by the 
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clinician in eliciting the patellar reflex. 
A quadriceps boot used, when 
needed, for maximal resistance. 


Was 


Procedure 


Subjects for this study were patients 
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with clinical and laboratory evidence of 
poliomyelitis. I'wenty males and forty- 
two females, between the ages of twelve 
and forty-seven years, were examined. In 
conducting this study, either or both 
thighs of the patient were used. A con- 
trol group of normal subjects consisted 


Fig. | — Electromyographic cable with monel metal active surface electrode and 
subcutaneous reference and ground needle electrodes. 


Fig. 2 — The application of electrodes, positioning of the subject's extremity with 
maximally loaded quadriceps, device for eliciting the patellar reflex and electromyo- 


graph for recording action potentials. 
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of five males and seven females. Their 
ages were from cighteen to fifty-six years 
and only the right thighs were used. 

In the poliomyelitic group, experimen- 
tal procedures were performed on pa- 
tients in which from four months to two 
and one-half years had elapsed since the 
onset of their acute illness. There was no 
shortening in the hamstring muscles suf- 
ficient to interfere with quadriceps func- 
tion in the testing position. 

Each experiment consisted of the fol- 
lowing careful grading of the 
quadriceps, using a modification of the 
Lovett system of muscle testing, deter- 
mination of the patellar reflex; measur- 
ing the maximal quadriceps load; and 
recording of electromyographic voltages 
at three determined points over the 
quadriceps mass. The reference electrode 
was placed 1.5 cm. proximal to the up- 
per border of the patella. The ground 
electrode was inserted in the lateral as- 
pect of the thigh. The active electrode 
was placed successively at 9, 16.5, and 
25.5 cm. above the patella. The active 
electrode and skin were lubricated with 


steps: 
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Cambridge electrode jelly’. Patellar re- 
flexes were graded with the following 
criteria: no response; one—visible 
or palpable tendon motion and muscle 
contraction without extension of the 
good muscle contraction and 
slight leg motion, considered normal; 


knee; two 


three — overactivity with increased leg 
motion, and four — overactivity with 
clonus. 

In an attempt to obtain maximal 


quadriceps contraction in the testing 
position, specific instructions in knee ex- 
tension were given to the subjects. When 
the leg was fully loaded and in maximal 
extension, photographs were taken of the 
single sweep voltages appearing on the 
oscilloscope. Measurements of the maxi- 
mal peak-to-peak voltage were made 
from these photographs. Two samplings 
were made at each of the three design- 
ated points over the quadriceps muscle. 
Results 

Figure 3 is a summary of the dis- 
tribution of patellar reflex changes and 
the electromyographic measurements of 


PATELLAR ELECTROMYOGRAPHIC VOLTAGES 
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Fig. 3 — Patellar reflex changes and the averages of electromyographic voltages of 
maximally loaded normal and paretic quadriceps muscles. 


*Positions |, 2 and 3 


refer to the location of the active electrode in the distal, middle and proximal seg- 


ments of the quadriceps muscle respectively. 


not included in this average. 


**One case, 8 years post onset, is 
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PERCENT OF CASES 


MUSCLE GRADE 


PATELLAR REFLEX ACTIVITY: GRADE O GRADE 


maximally loaded normal and_paretic 
quadriceps muscles. The table shows that 
average maximal quadriceps load 


MICROVOLTS 


GRADE 2 C3 


Fig. 4 — Patellar reflex activity in normal and paretic muscles. 


was in direct proportion to the strength 
of the muscle. 
The data contained in figure - 


MUSCLE GRADE 


SURFACE ELECTRODE POSITION ON QUADRICEPS: DISTAL MIDDLE@ PROXIMALO) 


Fig. 5 — A comparison of the average maximal electromyographic voltages re- 
normal and paretic quadriceps muscles. 
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the graded reflexes within the various 
levels of quadriceps strength. These find- 
ings indicate a progressive decrease and 
the jerk 
power Fifty 
quadriceps rated 


loss of knee with diminished 


muscle per cent ol those 
as good and seventy- 
five per cent of those rated as good mi- 
nus had a reflex grade of one. Of those 
muscles rated as poor plus, seventy-five 
per cent were without reflexes. 

the 


relationship between 


In figure 5, electromyograms 
the the 
voltage generated and the muscle grade: 


showed 


i.c., higher voltages were usually found 
muscle 
strength. However, the maximal voltages 
recorded from the three segments of the 
weakened quadriceps muscles varied in 


in those muscles having greatet 


an indefinite pattern for any given mus- 
cle grade. 


Discussion 


Human variation is often a problem 
in conducting clinical research. Subjects 
with the same 
their ability to perform the maximal 
knee extension test. This was true of the 
normal subjects as well as those having 


muscle grade differed in 


weak quadriceps. When the experiment 
was repeated on certain individuals it 
was found that there were changes in 
their maximal loads and in the micro- 
voltages generated. The changes in manxi- 
mal peak-to-peak voltage from each elec- 
trode position were within one standard 
deviation of the means of the data from 
the subject’s respective group. The maxi- 
mal peak-to-peak voltages were not sig- 
nificantly different from the previous 
test at the same or adjacent electrode 
positions. However, in one case, when 
samplings were repeated at each of the 
the 
from the second trials were significantly 
greater. 


electrode positions, microvoltages 


A statistical analysis of the electromy- 
ographic voltages as recorded in this 
study indicates that the electromyogram 
is a estimate of muscle 
strength than the manual muscle test. 

The indefinite pattern of voltages rec- 


more gross 


orded from the three different segments 
of the weakened quadriceps muscles here 
igain demonstrates the spotty muscle in- 
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volvement in anterior poliomyelitis as 
previously noted by Huddleston and 
Golseth’. 

During the study, it appeared that the 
electromyograph as well as being a re- 
search tool is a useful device in muscle 
Studies are being con- 
ducted on the clinical application of the 
audio the 


accessory 


re-education. 
system of instrument in re- 
the muscles of 
respiration in patients with decreased 
vital capacity. It was also employed in 


education of 


the strengthening of peroneal muscles in 
cases of recurrent club feet. Our clinical 
application of the research instrument is 
tending to substantiate the work of 
Knowlton’ that an electromyograph may 
be an effective assistive device in muscle 
re-education. 


Conclusions 


An investigation was made of quad- 
riceps muscles weakened poliomye- 
litis. The findings of this study seem to 
justify the following conclusions: 

Chere was an appreciable decrease in 
the knee jerk in the majority of quad- 
riceps muscles with a manual grade of 
good minus or less. 

The patellar reflex was absent in most 
quadriceps graded at poor plus or lower. 

Phe patellar reflex is not a dependable 
quantitative measurement of strength in 
moderately paretic quadriceps. 

A reliable manual muscle test remains 
a finer measurement of quadriceps 
strength than the electromyographic 
procedures used in this study. 

The relationship between the electro- 
and the manual 
muscle grades was found to be only 


myographic voltages 


qualitative. 
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Discussion 
Dr. Arthur A. Rodriquez (Chicago) : 


Electromyography as a relatively new 
diagnostic tool is naturally beset by some 
growing pains. One of these pains is the 
tendency to believe that here at last is a 
medium which provides us with all the 
answers to all questions heretofore un- 
answered. Studies and reports such as 
this one are most welcome because it is 
as important to know what electro- 
myography cannot do as it is to know 
what it can do. 

The idea that electromyography 
should be a fine test of muscle strength 
is based upon some important basic con- 
siderations as follows: A muscle in con- 
tracting maximally recruits all the avail- 
able and responsive motor units (spatial 
summation) and these units discharge at 
their greatest frequency (temporal sum- 
mation). A random summation of asyn- 
chronously discharging action potentials 
results, and the so-called interference 
pattern is the record of this in the nor- 
mal. Since this phenomenon is directly 
related to the development of tension by 
the muscle, it might appear logical at 
first flush to expect that the amplitude 
obtained would be an excellent measure 
of the strength of a muscle. And so it 
might be were it not for some other facts. 
These are related to variations in tissue 
shunt, resistance and electrode pick up 
areas. In our studies on this same prob- 
lem, we had an electronic integrator 
fabricated which permitted us to express 
the total amount of electrical potential 
recorded per unit of time. This was very 
valuable for quantitative comparison of 
action potential voltages before and after 


a test procedure when the experiment 
was performed at the same session. 


But as reported in this study, the fig- 
ures obtained at one session could not 
be used again for another experiment. It 
is necessary to set up a control or base 
line for each experiment. 


Electromyography provides far more 
information than that related to total 
amplitude of action potential. It tells 
more about the type and distribution of 
involvement. But there are also fairly 
frequent instances where the electromyo- 
graphic study provides a more accurate 
assessment of muscle strength than does 
the muscle analysis. I have seen a mus- 
cle graded zero by manual muscle testing, 
performed by several reliable examiners, 
which demonstrated the presence of re- 
cruitable normal motor units on electro- 
myographic exploration, indicating it 
could not really be a zero muscle. I have 
also seen muscles graded as two which, 
with unipolar electromyography and 
some quick muscle reeducation brought 
about by the use of the audio, at the end 
of the study became a three grade. 


Incidentally, as pointed out in this 
paper, the auditory stimuli accompany- 
ing the EMG recording are powerful 
forces for muscle reeducation. 


Manual muscle testing and electro- 
myography are of course complementary 
methods of study. They are not compete- 
tive. This paper adds to the growing 
knowledge of electromyography and its 
correlation with muscle grading and re- 
flex changes. It serves to caution us not 
to expect more from this procedure than 
we can realistically hope for, and this 
is good for the proper growth and de- 
velopment of this method. 
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The Alternating Pressure Pad: 


An Aid to the Proper Handling of 


Decubitus Ulcers 


W. James Gardner, M.D. 
Ruth M. Anderson, R.N. 


and 


Michael Lyden 


Decubitus ulcers (bedsores) are the 
result of gangrene of the skin due to in- 
terference with circulation caused by 
pressure of the mattress on bony promi- 
nences. In their prevention and _ treat- 
ment there is no substitute for good 
nursing care. The nurse’s responsibility 
is to see (1) that the patient is turned 
frequently, (2) that threatened areas 
are massaged, (3) that the bed is dry, 
and (4) that ulcers are cleansed. For 
the past six years an alternating pressure 
pad has been used as an adjunct to 
these measures at the Cleveland Clini 
Hospital. It has proved to be an ex- 
cellent aid in the proper nursing of 
these cases. 

The alternating pressure pad’ is, in 
effect, a pneumatic mattress which ts 
placed on top of the ordinary bed mat- 
tress. It is made of a plastic, waterproof 
material with parallel rows of air cells 
running across its width. Alternate series 
of these air cells are filled and emptied 
approximately every three minutes by 
means of a small electrical pump that 
operates quietly twenty-four hours a 
day. The pressure in the inflated series 
of air cells is sufficient to support the 
patient’s weight while the alternate 
series of cells is deflated. Viewed from 
beneath, the patient’s skin can be seen 
to blanch and flush alternately as the 
air cells inflate and deflate every three 
minutes. The change in pressure is grad- 
ual so that the patient is unaware of 
movement. The pad is placed on the 
bed mattress and, in order not to reduce 
its effect, is covered only by a single bed 
sheet. 

A year of experimentation with this 
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Cleveland 


pad convinced the professional and 
nursing staffs of its value. For the past 
five years the pad has been used routine- 
ly for all patients admitted with de- 
cubitus ulcers or who are considered 
candidates for the development of this 
condition. The latter group includes 
paralyzed, comatose, and severely de- 
bilitated patients. In addition, it is used 
in some cases in which turning is painful 
and also in certain patients who are im- 
mobilized by continuous traction or 
casts. In analysis of our experience, it 
was found that approximately one pa- 
tient in twenty-five admissions is treated 
on the alternating pressure pad. 

By use of the pad on patients predis- 
posed to decubitus ulcers it has been 
possible to keep the skin healthy with 
the expenditure of half as much nursing 
time as was previously necessary. When 
the patient with a decubitus ulcer is 
treated on the pad, the ulcer heals more 
rapidly. To evaluate its effectiveness, we 
have analyzed 100 consecutive cases in 
which it was used. These patients in- 
clude 38 who already had a decubitus 
ulcer and 62 who, without the pad, 
would have required frequent turning 
to prevent the appearance of one. These 
patients spent an average of 29 days on 
the pad. 

Table 1 is an analysis of 38 patients 
with pressure sores on admission. Of 
these, 15 showed complete healing, and 
19 showed definite improvement of the 
decubitus. Of the remaining four pa- 
tients, two died before any improvement 

From the Department of Neurological Surgery 
The Cleveland Clinic Foundation, The Frank E. 


Bunts Educational Institute, and the Nursing Divi- 
sion of the Cleveland Clinic Hospital, Cleveland. 
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Type of Case 


Hemiplegia 

Paraplegia 

Orthopedic cases (either in cas's or in traction) 
Lupus erythematosus 
Metastatic carcinoma 

Carbon tetrachloride poisoning 
Aortic thrombosis 

Ulcerative colitis 

Arthritis 

Diabetes mellitus 

Severe burns 

Uremia 

Cerebral arteriosclerosis 
Cirrhosis of liver 


TOTAL 


Each asterisk denotes a patient who died 


PRESSURE PAD AND DECUBITI 


Table |: 38 Patients Having Decubitus Ulcers When Placed on Alternating Pressure Pad 


GARDNER, et al 


Healed 


Table 2: 62 Patients Predi 


Type of Case 


Hemiplegia 
Paraplegia 
Quadriplegia 
Orthopedic cases (either in casts or in traction) 
Metastatic carcinoma with cachexia 
Postlaminectomy paraparesis 
Postcraniotomy stupor and paralysis 
Severely debilitated medical cases 
TOTAL 


Each asterisk denotes a patient who died. 


occurred. In neither case did the de- 
cubitus become worse. The patient with 
paraplegia who showed no improvement 
was hospitalized only four days. The pa- 
tient with lupus erythematosus whose 
decubitus showed no improvement was 
critically ill and during her twelve weeks 
on the pad developed gangrene of the 
skin in areas not subject to pressure. 

Table 2 is an analysis of a series of 
patients who were considered candidates 
for a decubitus. Of the 62, 60 showed 
no signs of a decubitus at the time of 
discharge. The position of these patients 
was changed, as a rule, every four in- 
stead of every two hours as would have 
been necessary without the use of the 
pad. Estimating a minimum of ten min- 
utes per paticnt to change his position, 
one hour of a nurse’s time per day per 
patient was saved for other duties. 

In table 2, the patient with metastatic 
carcinoma who developed a decubitus 
had a reddened area over the sacrum 
on admission. Despite frequent turning 
this area of skin broke down. Although 


Condition of Ulcer When Patient Discharged 


Improved Unchanged 

2 1 
2 3 
1 1 
4* 4* 1* 
1 

1 

1* 

2 
A 

1 

1 

1° - 
15 19 4 


When Placed on Alternating Pressure Pad 


Condition of Patient When Dischared 


No decubitus 


Decubitus present 


1 
11 

14* 1° 
60 2 


this patient strenuously objected to be- 
ing turned off his back, the area showed 
signs of healing when he was discharged 
to a nursing home fifteen days later. The 
second patient in whom a decubitus 
ulcer developed was incontinent and 
died five days after his admission to the 
hospital. He was turned frequently, with 
special back care being given when the 
first sign of redness appeared. We were 
unable to prevent this decubitus. 


| — The 


alternating pressure pad is 
placed on top of the bed mattress and then 
covered by a single sheet. Inflating tubes 
lead from a manifold at each edge to the 
small electric pump on the floor. 


Fig. 
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The value of the pad is so obvious has made these patients more comfort- 
and the nursing shortage so critical that able. 


the policy at the Cleveland Clinic Hos- 


pital has been to provide a pad for 


each patient whose condition demands 
it. For this reason it was not possible to 
furnish 


a parallel control series of pa- 
| 


tients in which the pad was not used. 
Summary 
The alternating pressure pad is a use- 
ful adjunct in the prevention as well as 


Its 
is due to the alternate 


in the treatment of decubitus ulcers 
beneficial effect 
shifting of the areas of weight bearing, 
which prevents prolonged ischemia. It 


Joseph L. 


According to a report made to the 
64th General Assembly of the State of 
Illinois, 25 per cent of the recipients of 
state Public 
ill. To aid and speed the economic re- 
habilitation of Chicago’s share of these 
the Department of 
Welfare, under the leadership of Com- 
missioner A. E. Rose, added a Physical 
Medicine and Rehabilitation Unit to its 
Convalescent Service in 1951.* The ob- 
jective of the new program, as stated in 
the committee report’, is “to restore the 
recipient to the fullest physical, mental, 
social and economic usefulness compati- 
ble with each recipient’s abilities and dis- 
abilities.” 


Assistance are chronically 


invalids, Chicago 


It is the purpose of this paper to de- 
scribe briefly how this program operates. 


The Convalescent Home 


The Convalescent Service operates a 
Convalescent Home on the South Side 
of Chicago. The Home is housed in a 


spacious, four-story, solidly constructed, 


Integrated Plan Returns Patients 


to Community Life 


Arthur A. Rodriquez, M.D. 


and 
Koczur, M.D. 
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ADDENDUM: Since this article written 
manufacturer, Air-Mass Inc., has altered the 
of the pad so that the air cells run length 
instead of crosswise. This gives a smoother 
appearance and overcomes the tendency of the pad 
to creep toward the foot of the bed when the back 
rest elevated 


was 
the 
shape 
Wise 


brick and limestone building situated on 
grounds which occupy half a square 
block. Provision is made for the physical 
safety of patients (fire escapes, elevators, 
handrails, good lighting, etc.) and for 
their comfort (adequate arrangements 
for privacy, toilet and bath facilities, as 
well as insurance against widespread 
diffusion of noise). The Home is staffed 
to maintain an active census of 155 pa- 
tients, although it has a bed capacity of 
160. The Physical Medicine and Reha- 
bilitation Unit occupies approximately 
Read at the Thirty-first 


American Congress of 
habilitation, Chicago, 


Annual Session of the 
Physical Medicine and Ke- 
September 4, 1953. 

Clinical Associate Professor of Physical Medi- 
cine and Rehabilitation, Stritch School of Medicine, 
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3,000 square feet on the second floor of 
the Home and is readily accessible ‘o 
all patients. 


The Patients 


Patients may be recipients of General 
Assistance (22 per cent), Categorical 
Assistance (6 per cent) or Medically In- 
digent Assistance (72 per cent). 

Most through — referral 
community hospitals—88 per cent from 
public and 11 per cent from private 
where definitive medical or surgical care 
has been initiated or completed. One per 
cent comes by direct referral from fam- 


come from 


ily physicians. 
Services of the Home 


Diagnostic assessment and definitive 
medical and surgical care are provided 
by community hospitals. Therefore, 
these two phases of total rehabilitation 
are not considered a primary responsi- 
bility of the Home. In the light of the 
general philosophy of the Department of 
Welfare, the Home is obligated to pro- 
vide either the remaining services re- 
quired to complete a rehabilitation pro- 
gram or to make these services available 
to the patient. These services fall logical- 
ly into the major phases of total reha- 
bilitation care (other than diagnosis and 
definitive therapy) as follows: care of 
specific disability; physical retraining; 
and psycho, social, and vocational reha- 
bilitation. 

All patients undergo a complete physi- 
cal examination by a staff physician, 
who determines medical eligibility for 
admission and orders the 


necessary 


Fig. | — Patients undergo various types of modalities in the Physical Therapy Section. 
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medication and nursing care. Prescribed 
diets are expertly planned by a dietitian 
whenever indicated. The examining 
physician also refers patients for physia- 
tric consultation, makes rounds and per- 
iodic rechecks, providing skills and treat- 
ments to maintain the patient in a maxi- 
mal state of health. At regular intervals 
he confers with the physiatrists so that 
pharmaceutic physical treatment 
can be integrated to the greatest advan- 
tage of the patient. 


Care of Specific Disability 


By definition, the period of care of the 
specific disability is that phase of medi- 
cal care concerned with minimizing the 
disability after definitive therapy has 
been concluded. However, definitive 
therapy is extended throughout this per- 
iod as indicated. 


To facilitate communication and co- 
operation between the referring agency 
and the Home, we depend on our surgi- 
cal, orthopedic, and medical colleagues 
for extension of definitive care. Our 
amputees must frequently be referred to 
the orthopedist for revision of bad 
stumps or for surgical release of con- 
tractures; patients with polio or nerve 
injuries are referred for tendon trans- 
plants; those with decubiti are referred 
to the plastic surgeon, and so on. 


A physiatrist examines each patient to 
determine whether he is a suitable can- 
didate for phvsical treatment and out- 
lines a program of physical medicine de- 
signed to reduce the disability to a mini- 
mum. The modalities of physical therapy 


: 
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(fig. 1), occupational therapy (fig. 2), 
the skills of a Special Apparatus 
integrated to give 


and 
Section 
the patient a maximum of effective 
service. Qualified physical therapists ad- 
minister the prescribed modalities, which 


(fig. 3) are 


include hydrotherapy, thermotherapy, 
actinotherapy, massage, therapeutic ex- 
ercise, electrotherapy, and mechano- 
therapy. Progress notes are a regular 
responsibility of the physical therapists. 

The occupational therapy section, as 
recommended by Molander’, is contigu- 
ous to the physical therapy section. As 
part of the program of physical restora- 
tion of affected parts, this discipline, 
properly prescribed and integrated, has 
been found most valuable. Its salutary 
effects on the patients’ mental outlook 
and ability to socialize and adjust to the 
Home are important benefits. The occu- 
pational therapists also keep progress 
notes in terms of the patients’ quantita- 
tive improvements. 

The Special Apparatus Section is an 
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important part of the Physical Medicine 
and Rehabilitation Unit. Here, such de- 
vices as the knuckle bender’, hand splints 
developed at Warm Springs*, and trac- 
tion splints applicab'e to almost any part 
of the body are fabricated. Another 
valuable service is that of a chiropodist, 
who in addition to performing routine 
care of the feet, works closely with the 
Physical Medicine Department in pre- 
paring special shoe appliances to allevi- 
ate many foot problems which disturb 
ambulation. A program of recreational 
therapy is also provided to help in di- 
recting patients’ energies into construc- 
tive channels and to make them better 
adjusted persons. Patients are permitted 
to participate in games of cards, check- 
ers, picture puzzles, dart games, occa- 
sional parties, and to watch movies and 
television. 


Physical Retraining 


As Kessler has pointed out’, the divi- 
sion between the various phases of total 


Fig. 2 — In the Occupational Therapy Section, patients’ activities are planned to minimize 
disabilities and strengthen residual capabilities. 
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rehabilitation of the paraplegic patients 
is purely imaginary. The same is true 
with our patients. At any one time, two 
or more phases of treatment will pro- 
ceed simultaneously. Nevertheless, such 
division serves to emphasize the most 
timely services and helps to assure a 
systematic and thorough program for 
each patient. 

During physical retraining there is a 
shift of interests. Instead of concentrat- 
ing on the patient’s specific disorder, his 
residual capacities are stressed. At the 
physiatrist’s request, an occupational 
therapist analyzes the patient’s activities 
of daily living according to a list of 117 
activities modified after that of Deaver 
and Brown®. An integrated program 
based on these findings is developed and 
carried out by various members of the 
team. 

For activities in bed, dressing, un- 
dressing, bathing, toilet, grooming, eat- 
ing, desk activities, and some wheelchair 
activities, the occupational therapists do 
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the training for the most part. Physical 
therapists take care of wheelchair, stand- 
ing, sitting, walking, stair climbing, and 
traffic activities. The workers in the 
Special Apparatus Section prepare tem- 
porary training pylons’ and devices’ to 
aid in writing, dressing, eating, and 
other activities. If the patient’s physical 
status permits, conditioning exercises 
consisting of active and strengthening 
exercises to uninvolved parts are usually 
instituted early in this part of the pro- 
gram. Emphasis is placed on strengthen- 
ing the groups of muscles that will later 
be called on to perform greater-than- 
usual efforts. All therapists are cautioned 
with respect to the danger of the Val- 
salva phenomenon in elderly patients. 
A brace specialist, certified by the 
American Board for Certification of the 
Prosthetic and Orthopedic Appliance 
Industry, Inc., is also an active member 
of the team. In addition to consulting 
with the Special Apparatus Section 
weekly, he is on hand for discussion of 


Fig. 3 — Custom-made devices are fabricated in the Special Apparatus Section at the 
Convalescent Home. 
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problems with braces and makes needed 
repairs and adjustments without delay. 


graces, as well as artificial limbs, are 
usually purchased by the Illinois Divi- 
sion’ of Vocational Rehabilitation, al- 
though occasionally other agencies or 


Welfare 


manutacturer 


the Chicago Department of 
make the hase. The 


of artificial limbs also is consulted when 


pul 
necessary. 


Psychological, Social, and 
Vocational Rehabilitation 


\ ial 


all patients entering the Home 


counsels with 
In broad 
the 
tient the purposes and objer tives of the 


service worker 


generalities, she interprets fon pa- 
Home, what the patient can expect from 
it. and what is from 


him. As_ the 


cial worker 


expected in turn 


program develops, the so- 


continues her interviews in 


order to gain maximum = cooperation 


from the patient. Meanwhile, data are 


accumulated 


concerning the patient’s 
attitude 


his aptitudes, 


intelligence, work history. his 


in- 
and abilities. Psychologi al test- 


toward his disability 
terests, 
ing and pre-vocational and vocational 
counseling services are provided to all 
patients as needed. A psychologist from 
the Department of Welfare Rehabilita- 
Service 


which serve 


tion standard tests 
the setting 
of realistic targets for each patient. 
When schooling is indicated, the Illi- 
nois Division of Vocational Rehabilita- 


patient to tal 


administers 
as the basis for 


tion arranges for a - stand- 
ard courses in one of the many recog- 


nized schools in Chicago. The Rehabili- 


tation Division of the Chicago Depart- 
ment of Welfare (at another location 
provides for its recipients a vocational 


counseling, retraining, and placement 


service which patients, health permit- 


ting, may attend. By this coordination 
with other services available in the state 


the Home 


help the patient directly with the transi- 


and city, mav continue to 


tional problems concerning work, trans- 
traffic. 


portation, and ambulatory ac- 


tivities 
Team Cooperation and Integration 


Fo achieve a “minimum of 


overlap 
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and a maximum of service in an organ- 
ized plan designed to bring about maxi- 
mal recovery in the shortest possible 
time’ stafl are 
held. In addition to the physiatrists, the 
medical director, chief nurse, adminis- 


frequent conferences 


trator, physical and occupational thera- 
pists, social workers, vocational counse- 
lor, psychologist, chiropodist, and brace 
specialist attend these meetings. Here 
new 
brought together, 
established. 


cases are discussed, knowledge is 
and 


are 


objectives are 


reviewed for re- 
evaluation and revamping of objectives, 
and finally, disposition of patients is 


discussed. 


Cases 


Experience to Date 


in the first year of operation, 39.8 per 
cent of the patients referred to the 
Physical Medicine and Rehabilitation 
Unit were treated for the aftercare of 
fractures and their complications: 15.5 
per cent for hemiplegia, and 15.5 per 
cent for amputations. The remaining 
complaints were classified as musculo- 
skeletal, central nervous system, periph- 
eral nerve injury, and miscellaneous. 
The average age of patients was fifty- 
three years. Educational background of 
patients has been as follows: 3.2. per 
cent had a fourth grade education or 
less: 61.4 per cent, fifth to eighth grade 
education; 16.1 per cent, one or two 
years of high school; 3.2 per cent, three 
or four years of high school; and 16.1 
per cent, more than a high school edu- 
cation. These of educational 
levels, plus prior training and skills and 
social habits, have very often mitigated 
against achieving desired goals. 

Nevertheless, the results have been 
gratifying. Of the patients completing a 
program of physical medicine and _ re- 
habilitation, 48 per cent have been re- 
turned to the community capable of all 
self-care activities, although they were 
not capable of being self-supporting; 24 
per cent completely 
able to support themselves; 9 per cent 
were referred to nursing home care, and 
19 per readmitted for further 
definitive Care in a hospital. 
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Conclusions 


It is difficult to assess the material 
value of such a program. Through the 
development of: greater physical capa- 
cities, undoubtedly many patients who 
would otherwise have required nursing 
care have been returned to the commu- 
nity, even though they are not self-sup- 
porting. This, of course, represents a 
saving to the tax payer. The greatest 
saving, however, was effected by the re- 
habilitation of the twenty-four per cent 
of our patients who are now able to sup- 
port themselves. 


If this material consideration were the 
only measure of the program’s value, it 
would be simple to screen out those pa- 
tients who are too old, too severely in- 
volved, too poorly educated, or who 
have bad work histories to make treat- 
ment “profitable.” Only those for whom 
we could set achievable vocational goals 
might be admitted. This has not been 
done; no patient who could benefit even 
to a small degree has been denied the 
benefits of this program—which is as it 
should be. 
The philosophy of the Chicago De- 
partment of Welfare, so completely in 
harmony with that of the specialty of 
physical medicine and rehabilitation in 
general, was so well expressed in the last 
paragraphs of the 1946 Decennial Re- 
port’ that it merits quoting: “As we look 
forward to the years ahead, we firmly 
believe that any man regardless of race, 
creed or color anywhere in the world 
has a right to a decent way of life: that 
to assist all to that end is not only a 
fulfillment of a basic responsibility, but 
prerequisite to the peace, the health and 
the happiness of the entire community. 


The Department of Welfare dis- 
penses no charity. In an abundant so- 
ciety, charity is an anachronism. Rather 
the Department is an instrument of the 
people, set up for them and by them, to 
preserve the dignity of man when he is 
caught up in circumstances beyond his 
control, by helping him to help himself.” 
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Discussion 


Dr. Murray Ferderber (Pittsburgh) : 
This report indicates an auspicious be- 
ginning for the medically indigent, and 
frequently chronic case. ‘Too frequently, 
these are our displaced persons who visit 
the clinics of our cities and prove the 
worthiness of reserve left in the human. 
Unfortunately, we have no method of 
measuring the physical or vocational 
reserve of the chronic or the aging in- 
dividual. Yet. the average was 53 years, 
which means that many considerably 
older persons received the benefits of 
continuing restoration. Here too, one 
finds the team approach of using all 
specialties where indicated for the total 
job. No activity like this can exist or 
progress without the complete coopera- 
tion of all specialties. 

However, there are a few gaps in the 
program requiring some explanation, No 
mention is made of the family practi- 
tioner charged with continuing medical 
care. All too often. we forget that the 
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end result of definitive medical care de- 
pends upon the practitioner who is the 
highly important link in the chain of 
restoration. No method of follow-up is 
suggested. Here then is a significant item 
that is not developed in the report. 
Reference is made to the statement 
“twenty-four per cent were returned to 
the community and were self support- 
ing.” Actually, this does not indicate 
that these patients returned to gainful 
occupation, but received monies as pen- 


MEDICINE & REHABILITATION 


Sept., 1954 


sions, public assistance, etc. This may 
be misleading to readers and should be 
clarified. 

From first hand observation, this 
novel “convalescent home” witho'it the 
stigma of “poor hduse or alms house” 
should prosper. After its minor problems 
are resolved, it should be a good demon- 
stration to other governmental agencies. 
The authors, as well as the parent gov- 
ernmental agency, are to be commended 
upon their foresight and originality. 


The Meaning of “Strength” in Physical Medicine 


Ruth Cook, M.A., A.R.P.T. 
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San Francisco 


The purpose of this paper is to discuss 
the origin and definition of the word 
“strength”: to review its usage both in 
technical and scientific fields; to point 
out the existing confused variety of 
meanings used in physical medicine, and 
to point out the need for the use of 
unambiguous terms in technical papers. 

Physical medicine is rapidly being 
recognized as a medical specialty based 
on scientific findings and is developing 
a technical language of its own with 
special terms relating to that specialty. 
A technical language is basic to the de- 
velopment of a science, and terms used 
must be those which have meaning and 
understanding and which have a proved 
relationship to the subject matter with 
which the terms are concerned. Research 
can have neither meaning nor add to the 
advancement of scientific knowledge un- 
less there has been a thorough investiga- 
tion into and definition of the terms used 
in the inquiry. 

Strength, which comes from the Ang- 
lo-Saxon word strengthu, is defined by 
Webster as “quality or state of being 
strong; capacity for exertion or endur- 
ance, force, power.” The Latin word 
fortis and the French force mean 
strength and from them the English 


force is derived. Force is defined as 
“strength or energy, vigor... power of 
effective action.” Power, which comes 
from the Latin posse, potesse, meaning 
to be able, is defined as “the ability to 
act, the capacity for action or being 
acted upon; capacity of producing or 
undergoing an effect.” Energy, from the 
French energie and Latin en plus ergum 
is again defined as the internal or in- 
herent power or capacity of acting. 
Energy is, then, according to Webster, 
synonymous with power. Thus we see 
the common definition of strength con- 
fronts us with four other words: force, 
power, energy and endurance. 

A review of scientific and technical 
literature reveals that the word strength 
is rarely used. In all cases reviewed, ex- 
cept in physical medicine, it is qualified. 
For example acid strength in chemical 
terminology refers to (A) the relative 
hydrogen ion activity, and (B) concen- 
tration as determined by specific 
gravity.” In physics we find tensile 
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DEFINITION OF “STRENGTH” 


strength of matter referring to that point 
at which matter will pull apart when 
stretch is applied.“ Current strength, 
used in physics and physiology, applied 
to that quantity of electricity which 
passes a given point in a circuit in one 
second, the unit quantity of current 
strength being one ampere.” The 
strength-duration curve, for example, 
refers to the relationship between the 
strength and the duration of an electrical 
current required to produce muscular 
excitation.” Technical fields**” use the 
term with a number of adjectives such 
as “compressive strength,” “bond 
strength,” “bearing strength,” “impact 
strength” and “dielectric strength.” 

The first notation of strength used 
with medical implication is found in the 
Oxford Dictionary, 1919 edition; “B. 
Robinson 1732 Anim. Oecon.”——“A fre- 
quent Increase of this Force in Muscles 
much moved must of Necessity increase 
both their Magnitudes and Strengths.” 
Grinker lists a loss of “general strength” 
as a symptom of certain neurological 
conditions.’ 


Although the use of the word strength 


in relation to muscle has not been found 
in the literature of physiology, chemistry 
or physics, its usage in the field of physi- 
cal medicine, especially physical therapy, 
is widespread. Strength tests have be- 
come a part of the evaluation of the 
effectiveness of treatment methods. In 
some cases strength is the ability of a 
muscle to resist a breaking force, in 
others, the competence of a muscle to 
complete a range of motion under given 
conditions or to perform a_ particular 
functional activity. Again, there are 
strength tests in which the speed of 
movement in relation to work is a factor; 
or the ability of a muscle to pull against 
various kinds of resisting forces resulting 
in cither isometric or isotonic contrac- 
tions. 

A review of the Archives of Physical 
Medicine and Rehabilitation and “Physi- 
cal Therapy Review” from January, 
1950 to September, 1953 shows that 
some twenty-two articles have been 
written concerning muscular activity 
under given conditions. Of these articles 
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eleven have the word strength in the 
title and all twenty-two used the term. 
Some articles used words such as power, 
force and strength interchangeably. In 
some, isometric tension, force and ‘work 
were measured by springs, cable tension, 
tensiometer, strain gauge, ergograph, 
the Beasley myodynometer and the dyna- 
mometer, and the results were considered 
to be measurements of strength. The 
“dynamometer,” by definition, is an in- 
strument which measures force. In other 
articles, various tests such as the manual 
muscle tests, the myodynometer break 
test and De Lorme’s one repetition- 
maximum (I RM) criteria of 
strength. 

It is obvious that there is semantic 
confusion in physical medicine. A defini- 
tion of those terms which are used as 
part or all of the word strength and 
which now have technical meaning of 
their own, would seem of value in elim- 
inating some of this confusion. 

Force is defined as that which pro- 
duces or stops a motion; changes the 
velocity or direction of motion. It is 
either a push or a pull.” Forces acting 
about a joint are usually described in 
terms of torque or the pull (exerted by 
the muscle) times the distance from the 
joint center to the muscle insertion.* 

Tension developed by a muscle is syn- 
onymous with the force developed by a 
muscle. 


were 


Work is the result of a force causing 
a load to move and may be expressed as 
the product of the load by the distance 
through which the load is lifted. The 
work a muscle does on a load can be 
determined experimentally by using 
either a free-loaded muscle (the load is 
supported by the muscle at all times) or 
an after-loaded muscle (the load is sup- 
ported at all times until the muscle lifts 
it). The true maximal work is given on 
theoretical grounds by determining the 
area under the curve of developed ten- 
sion in the isometric length-tension dia- 
gram.° 

Power is the rate of doing work. It is 
determined by multiplying the load by 
the speed with which the load is lifted. 


The maximal power of a muscle is de- 
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veloped when the load is about one- 


third of the maximal tension the mus¢ le 


can develop 
Energy is the capacity for work. If 
then it is ex- 


energy is active (kineti 


the mass times 


MV’). If 


product of 


1 


pressed as the 


the velocity square d 


it is not active, but potential, then it is 

: equal to the work an object is capable 
: of performing by virtue ol its position.” 

relationship between the terms 

used to denote strength in the articles 


hvysical medicine previously 


relating to | 


mentioned. and the foregoing terms as 


defined by other s iences, Is shown in 
{ table 1. 
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The terms force, 
power, work, tension and energy have 
such a relationship and if used as they 
are defined, then the research will be of 
scientific value not only to physical medi- 
cine, but to biochemistry, physiology and 


terms are concerned. 


other related sciences. 

The preceding argument regarding the 
confused use of the word strength does 
not mean, necessarily, that the term has 
no value in the terminology of physical 
medicine. The term is still useful and 
necessary where a composite is indicated. 
But the should used in 
technical literature particularly re- 


term not be 
ports of studies dealing with specific as- 
pects of muscular activity. The word 
strength will have no value in such cases 
until it has been clearly and unambigu- 


ously defined. 
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The Use of Cortisone and Hydrocortisone 
(Compound F) in Treatment of the Painful 
Shoulder. Mark B. Coventry. Proc. Staff 
Meet., Mayo Clin. 29(2):58 (Jan.) 1954. 


The causes of painful shoulder are mu!ti- 
ple and varied and the treatment used is 
necessarily dependent on the diagnosis. The 


use of cortisone should be considered in 
painful shoulders which have generalized or 
diffuse involvement, such as in periarthritis. 
On the other hand, when the condition is 
localized in a small area of the shoulder, use 
of hydrocortisone (compound F) is usually 
a more suitable treatment. 

Cortisone should not be used in the treat- 
ment of periarthritis of the shoulder until 
physical therapeutic measures have proved 
unsuccessful. A week of supervised active 
exercises, heat and sometimes sedative mas- 
sage is given to all patients in an effort to 
evaluate the response. If improvement is 
noted, cortisone is not used but physical 
therapy is continued. Even when cortisone 
is used, physical therapy is continued as be- 
fore. When most of the pain has disappeared 
and the patient is showing improvement the 
use of cortisone may be stopped. The exer- 
cises, of course, must be continued until re- 


covery has been achieved. 


Hydrocortisone is more suitable for local 
injection than is cortisone. Hydrocortisone 
was injected in anticipation of a decrease 
in nonspecific inflammation due to degenera- 
tive or traumatic Results from hy- 
drocortisone must be in the form of a pre- 
liminary impression, but to date this method 
offers as much as and probably more relief 
than any treatment formerly used. 

One must be cautious in evaluating results 
from any type of treatment used in painfu! 
lesions of the shoulder. Many patients spon- 
taneously improve and others may improve 
simply on injection of procaine. 


causes. 


A Mechanism of the Production of Pseudo- 
fractures in Osteomalacia (Milkman’s Syn- 
drome). H. L. Steinbach; F. O. Kolb, and 
R. Gilfillan. Radiology 62:388 (Mar.) 1954. 


Osteomalacia is a metabolic disease of 
bone in which there is deficient mineraliza- 
tion of the bony matrix. The amount of 
matrix present is normal or slightly in- 
creased. The defective deposition of calcium 
salts is due to the lowered concentration of 
calcium or phosphorus, or both, in the body 
fluids, as a result either of impaired absorp- 
tion from the gastrointestinal tract or in- 
creased renal excretion. The bones are weak- 
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ened, soft, and bend readily. Deformities may 
occur. Osteoblasts lay down new bone matrix 
and elaborate alkaline phosphates. 

In some cases of osteomalacia, multiple 
almost svmmetrical, radiolucent bands of 
diminished density. resembling fractures, oc- 
cur in the cortex of the bone. These pseudo- 
fractures were first described by Milkman. 

Arteriograms in a case of osteomalac ia 
with Milkman’s syndrome revealed arteries 
in close proximity to pseudofractures, sug- 
gesting that pulsating vessels eroded the cor- 
tex. This mechanism would account for the 
constant, frequently symmetrical, localiza- 
tion of the lesions, their persistence for long 
periods of time in untreated patients, and 
their width and smooth margins. In some 
instances, true fractures may occur in the 
regions of the cortical grooves because of 
the weakening of the bone 


Rehabilitation in Rheumatoid Arthritis. 
Otakar Machek, and Marie Anne Brown. 
J. Missouri M.A. 51:196 (Mar.) 1954 


In spite of the extensive work done in 
recent years, the management of the arthritic 
patient is still a difficult problem. Every year 
147,000 persons are disabled by this disease 
The advent of hormone therapy did not 
solve the problem of management and _ the 
patient is still faced with the possibility of 
loss of range of motion and development of 
crippling deformities. The rehabilitation of 
the patient should start with prophylaxis 
In some cases even the best of care will not 
prevent contractures. Prophylaxis should in- 
clude not only preventive measures to main- 
tain good range of motion but those meth- 
ods which will assure the longest possible 
remission or arrest of active disease. 

In planning a program of rehabilitation, 
it is helpful to determine the patient’s pres- 
ent capacity and future needs. These can be 
divided into such activities as sleep, self care, 
travel, work and recreation. Testing these 
activities helps to evaluate the patient's 
functional capacity. It is easy to determine 
the patient's ability to sleep, while the others 
are appraised by tests of the activities of 
daily living, including travel. The aptitude 
for work is tested by a vocational counselor, 
and includes trials in work therapy. With 
this information and the medical and social 
history, the patient's disability can be de- 
termined. 

The functional capacity evaluation is based 
on twenty-four hour observations and _test- 
ing. The physical, menta'. vocational, social 
and economic aspects are considered. Reha- 
bilitation procedures are then planned to 
augment the remaining abilities, with inter- 
mittent rest periods depending on the activ- 
ity of the disease. These include not only 
modalities of physical therapy and occupa- 
tional therapy, but also psychosocial help in 


adjustment and planning, vocational testing 
and guidance, and general supportive treat- 
ment, including recreation. The last is im- 
portant in helping maintain motivation. 

Physical therapy with its modalities, es- 
pecially vacious forms of heat and exercise, 
is an essential part of the treatment. 

Gadgets are made to improve function. 
Numerous simple and inexpensive adapta- 
tions of equipment increase the patient’s in- 
dependence. 

Systematic training in activities of daily 
living is important in achieving personal in- 
dependence. This is but one facet of a com- 
bined treatment in which the dynamic ap- 
proach is stressed. 


Value of Kveim Test as a Diagnostic Meas- 
ure in Sarcoidosis. Francis J. Rogers, and 
John R. Haserick. Cleveland Clinic. Quart. 
21:79 (April) 1954. 


Kveim tests were performed on eighty- 
eight patients. The tests were positive in 
forty patients, all of whom had sarcoidosis 
in a clinically active phase. In four of these, 
a second test was negative when the disease 
entered a remission. 

The tests were initially negative in six pa- 
tients with sarcoidosis in a remission or en- 
tering it: in two patients with suspected 
sarcoidosis in a clinically active phase; in 
one patient with clinically active sarcoidosis 
entering a clinical remission, and in thirty- 
seven patients with other diseases. 

\ positive test was based on the histologic 
demonstration in the excised test site of a 
tuberculoid reaction resembling sarcoidosis. 


Neurophysiology. Old and New Facts and 
Theories. Alexander von Muralt. Lancet 
I(X):473 (Mar. 6) 1954. 


There have been remarkable advances in 
our knowledge of neurophysiology in the last 
few years. This is especially true of the 
knowledge of the process of excitation and 
of ionic shifts and electrical conduction of 
nerve fibers. These advances have been 
made possible through the application of 
physical and engineering methods by scien- 
tists who were biologists, engineers, and 
mathematicians. These scientists had a pre- 
dilection for exact measurement and the 
general concept of the exact scientific 
method. 

Modern neurophysiology began its devel- 
opment in the 18th and 19th centuries. 
Gravesande was probably the first biologist 
to recognize an action potential current. He 
worked in the 1750's on the electric organ 
of Gymnotus electricus. In 1850, Helmholtz 
determined the conduction velocity of the 
nerve impulse. Bernstein in 1863, established 
evidence of discontinuity of the electric 
(continued on page 594) 
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The Prevention and Treatment of Decubiti 


The immediate cause of decubitus should be turned every two hours. Just 


ulcers is prolonged continuous pressure. 
Two to three hours of such pressure will 
usually initiate a bedsore in susceptible 
tissues. These tissues are found in para- 
lytic states such as paraplegia, in debili- 
tating emaciating diseases such as can- 
cer, advanced rheumatoid arthritis, and 
tuberculosis, in aged bedfast patients, 
and in severe traumatic conditions. Even 
with the best of care, bedsores will occa- 
sionally occur. 

Few startling have 
made over the years in the prevention 
and treatment of decubitus ulcers. As 
with many other diseases, prevention is 
of prime importance. It is generally 
agreed that good general and nursing 
care are absolutely essential. the 
prevention program, the items of im- 
portance are: (1) good nutrition; (2) 
frequent change of position: (3) pre- 
vention of skin irritation or damage, 
and (4) proper conditioning of the skin 
to increase its resistance. 

Good nutrition means a diet which is 
adequate in all respects, but especially 
in its protein content. Patients who are 
susceptible to decubiti are frequently 
those who have low morale and loss of 
appetite. Every effort should be made 
to improve morale and increase 
appetite. 

Since prolonged continuous pressure 
is the precipitating factor in decubitus 
ulcers, frequent change of position is 
essential. To accomplish this, the patient 


advances been 
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one omission in this regard is likely 
to produce serious tissue damage. 

Prevention of skin irritation may be 
accomplished by absolute cleanliness. 
Contamination by the patient’s excre- 
tions must be prevented by frequent but 
brief bathing and careful drying. Un- 
necessarily long contact with water may 
macerate the skin. Crumbs should be 
carefully removed from the bed after 
cach meal. Sheets must be kept free 
from wrinkles. A foot board will sup- 
port the bedding and allow for a free 
circulation of air. An air or foam rubber 
mattress will be helpful in better weight 
distribution as well as minimize local 
pressure. 

Conditioning of the skin is important 
in the prevention of bedsores. After each 
bathing of the vulnerable areas, the 
skin should be rubbed with alcohol, 
followed by an application of lanolin, 
zinc oxide ointment, or cold cream ap- 
plied with gentle massage. Once daily 
there should be a twenty or thirty 
minute application of infrared radia- 
tion from a luminous source, followed 
by graduated doses of ultraviolet radia- 
tion. Better still would be daily gradu- 
ated exposure to sunlight when possible. 

When the decubitus ulcer is already 
present, a vigorous treatment program 
is necessary. The ulcer should be 
cleaned with a non-irritating solution, 
such as physiological saline and dried 
with luminous heat, after which care- 
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fully ultraviolet) radiation 
may be applied. Shonyo 
Carel-Daken solution applicd as a wet 


dressing every three hours for chemical 


graduated 
recommends 


debridement until the ulcer has a clean 
little use 
for ointments and pastes. He prefers to 
leave the 
light. It goes without saying that pres- 


granulating surface. He has 


ulcers open to air and sun- 
sure must be removed from the ulcer- 
ated area by proper positioning and fre- 


Absolute 


of greater importance in the treatment 


quent turning. cleanliness is 
rather than in the prevention of decu- 
biti. 

In a controlled clinical study of the 
treatment of bedsores, Delabarre* found 
that 
plied over the ulcerated surface pro- 


a dressing of liquid adhesive ap- 


duced much more rapid healing than 
frequently changed dressings. 


There skin 


liquid adhesive, but there were occa- 


gauze 
were no reactions to the 
sional reactions in the control series to 
hold the 


gauze dressings in place. The liquid 


the adhesive straps used to 
adhesive dressings were changed every 
three or four days. 

Healing of decubitus ulcers can fre- 
quently be hastened by skin grafting or 
plastic 
of large ulcers in the sacral area and 
of the decubiti often 
over the femoral trochanters. 


surgery. This is especially true 


burrowing seen 

What appears to be an important ad- 
vance in the prevention and treatment 
of decubitus ulcers has been presented 
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by Gardner and Anderson.’ For several 
years they have been using an air mat- 
tress which provides constantly alter- 
nating pressures to adjacent areas of 
the patient’s skin surface, thus avoiding 
prolonged pressure on any single area. 
A description of the al.ernating pres- 
sure pad and the results from its use 
will be found in this issue of the 
ARCHIVES. Up to the time of the 
preparation of the report, the authors 
had used the alternating pressure pad 
for the prevention of decubiti in sixty- 
two cases. Only two of these patients 
developed ulcers. Among thirty-eight 
patients in whom ulcers were already 
present, fifteen healed, nineteen 
had improved, and four remained un- 
changed. This report will be of much 
interest to our readers. 


were 


References 
1. Shonyo, E. S.: The Care and Prevention 
of Decubitus U'cers. S. Clin. North 
America 28:925 (Aug.) 1948. 


2. Delabarre, H. C.: A Study of the Care 


of Decubiti. Am. J. Nursing 50:81 
(Feb.) 1950. 

3. Gardner, W. J., and Anderson, R. M.: 
Alternating Pressure Alleviates Bed 
Sores. Mod. Hosp. 71:72 (Nov.) 1948. 


4. Gardner, W. J.: Prevention and Treat- 


ment of Bedsores; Air Mattress Accom- 
plishing Alternating Pressure Points. 
J.A.M.A. 138:583 (Oct. 23) 1948. 


5. Gardner, W. J.; Anderson, R. M., and 


Lyden, M.: The Alternating Pressure 
Pad: An Aid to the Proper Handling of 
Decubitus Ulcers. Arch. Phys. Med. & 
Rehab. 35:578 (Sept.) 1954. 


POSTAL REGULATIONS HAVE BEEN CHANGED!! 


To Insure Delivery of your copies of the ARCHIVES, you must 
notify the Chicago office six weeks prior to your change of address. 


It is important that both new and old addresses be sent. 


The Post Office will not forward copies of ARCHIVES. 


Undelivered copies will be destroyed. Journals destroyed by the post 
office because of an incorrect address cannot be replaced. 


Jj 
a 
if 
: 
: 
+ 
3 
it 
— 
if 
‘ 


if 


Many times you have asked yourself, “Is the indicated drug 
Penicillin . . . Chloramphenicol . . . Aureomycin.. . 
Sulfadiazine . . . a combination . . . or what?” 

This same problem may confront you many times . . . not only 
with the antibiotics—but actually in any specific field where there are 
numerous drugs . . . and you are faced with the problem 

of determining which might be the therapy of choice 

for a given condition. 


The need for such clarification has always been 

apparent to the Council on Pharmacy and Chemistry 

of the American Medical Association. Its frequent publication 
of special status reports in THE JOURNAL is designed to 

help answer such questions for you. 


Information about new drugs—clinically proved indications . . . 
experimental uses . . . correct dosages . . . contra-indications 

. . . and similar facts—is frequently presented by the 

Council. Its announcements of newly accepted products also help 
keep you up-to-date on new and useful drugs. These notices 

which appear in THE JOURNAL almost every week can be a definite 
guide to you in knowing what preparations are Council 

accepted . . . how they are best used . . . and how they 

can be most effective in your daily practice. 


Insistence on Council accepted products is one reliable guide 
to clinically tested products. 


This is one of a series of adver- 
tisements designed to explain 
the Councils’ functions to you. 
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(continued 


change the nerve the 


form of a 


describing 
the 
starting from the original point of excitation 
He used a differential gal- 
ter. In 1912 forward 
membrane theory differ- 


important in 


negativ- 


itv as propagated in wave 


rheotome and a 
vanom 
the 


ences In 


Bernstein put 


suspecting that 
ionic concentration are 


the propagation olf the electrical 


wave 
The nodes of Ranvier are the singular 
points in which excitation is produced in 


myelinated nerve fibers. The assumption that 
the internode stores chemical energy avail- 
able to the excitable membrane at the node 
1s I attractive hypothesis It has been 
shown recenth that equivale nt nodes are 
present in the central nervous systen 

New stron evidence for saltatory 
transmission in mvelinated nerve fibers has 
been produced. This has involved ultraviolet 
light and _ stroboscopic photochemistry 
Chemical events occur in the node at the 
mor t Xx iti ind the reactions are 
ver’ specific. because only the light specifi 
cally sorb | idenosine triphosphate or 
thia: rie etc., active 

The free diffusion of potassium ions with 
in the axon and the slow exchange of ions 
between inside and outside is reliable evi 
dence of a surface barrier and supports the 


original membrane theory of excitation 


Thus the study of the electric organ, be 
gun 1750 by Laurens Storm  van’s 
Grovesande, has revealed two hundred vears 
later, the full importance of the modern 
theory of ionic transfer 
Observations on the <Antirheumatic and 
Physiologic Effects of Phenylbutazone (Bu- 


tazolidin) and Some Comparisons with Cor- 


tisone. Bernard B. Brodie, et al. Am. J 
Med. XVI (Feb.) 1954 
Phenvibutazone exhibits antirheumatic ef- 


rheumatoid arthritis which are 
parable to those 
| he encouraging 
should 


toward other 


fects in com- 


shown by 


cortisone and 


corticotropin clinical re- 
to direct further 


nonsteroidal com- 


sults obtained serve 
investigation 
pounds which may exert desirable local tis 
effects without the 


may accompany 


sue 
that 


cortisone 


hormonal imbalance 
the administration of 


ind corticotropin. At 


therapeutic 


plasma levels of butazolidin (50 to 150 mg 
per L.) about 98 per cent of the drug is 
bound to plasma proteins. Because of this 


affinity, about one-third of a single dose of 


the drug is localized in plasma. It is rapidly 


and completely absorbed from 


the gastro- 
intestinal tract. The peak plasma level is 
reached two hours after the oral route and 
six to ten hours after the intramuscular 
route. Butazolidin behaves in an unusual 
manner in that plasma levels approach a 
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page 590) 


liuuiting concentration as dosage is increased. 


Most subjects achieve plasma levels on 400- 
600 me. daily that slightly 
800 meg. 


are only 


lower 
than on daily. 
Like cortisone the drug causes urinary re- 


tention of sodium chloride, water, and may 


reactivate peptic ulcer: unlike cortisone it 
does not affect potassium or ketosteroid ex- 
cretion or cause eosinopenia. Its action is 
not mediated through the adrenal cortex. 


During butazolidin therapy there is often 
a fall in red cells, hemoglobin, and hemato- 
crit due primarily to 


to bone 


hemodilution and 


depression 


not 
marrow 


Retroperitoneal Approach to Lumbar Disc. 
E. B. Ley, and W. D. Thurston. Rocky 
Mountain M. J. 51(2):121 (Feb 1954. 


Retroperitoneal approach for spinal fusion 
is not and. in fact. it 
by Kellogg Speed in 1917. 
have that 


fusion of 


new advocated 
Some authorities 
anterion the 
the vertebral 
per of the pa- 
tients present spina bifida occulta associated 
with spondylolisthesis which interferes with 
proper placement of the graft when the ap- 
proach is posterior 


was 


conceded fusion is 
most cfheient 


lower 


column because twenty cent 


The transperitoneal ap- 


proach carries a greater operative risk, but 


the retroperitoneal approach is not accom- 
panied by shock, does not subject the pa- 
tient to postoperative intra-abdominal ad- 


hesions, and in the authors’ experience these 


patients convalesce as rapidly as 


appendectomy 


an uncom- 


plicated 


The indications for this procedure are re- 
stricted only to those patients who have 
minimal protrusion of intervertebral discs. 
\ myclogram should be done as a_prelim- 


mary procedure to rule out the presence of 
i neoplasm when clinical findings and con- 


servative management have definitely indi- 
cated that surgery is the most desirable 
treatment. The discogram undoubtedly will 
make the surgical treatment of degenerated 


nucleus pulposus a more accurate procedure. 

In twenty-five cases the authors have suc- 
cessfully removed a degenerated protruding 
dise from L-4 or L-5 or both this 
proach 


by ap- 


Thermal Burns from the Atomic Bomb. H. 
FE. Pearse, and H. D. Kingsley. Surg., Gynec. 


& Obst. 98:585 (April) 1954. 

The primary burn from an atomic bomb 
explosion is caused by a brief exposure to 
high intensity radiant thermal energy, 


whereas the usual burn seen in civil life is 
from contact with lower temperatures. How 
this difference affects the 


( linical course, 


its 
mortal- 


lesion, 
and 


local 


systemic effect, 
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ity are not known. Ninety per cent of the 
Japanese who sought aid in the first week 
after the atomic bombing did so because of 
thermal burns, but in view of the confusion 
there was not a single immediate biopsy 
available for histologic changes produced in 
skin. 

Thermal burn experiments were done at 
the detonation of atomic which 
animals were exposed behind clear quartz 
timing shutters, filters. and fabrics in sta- 
tions at fourteen different distances to cover 
from 1.1 to 43 calories per 
meter. The results raneed from no burn to 
a char. These animal lesions gave, for the 
first time. the characteristic 
pathology of 


bombs in 


square centi- 


gross and mi- 


croscopit primary burns from 


atomic bombs. 

No burns were produced in any animal 
through the filter transmitting only ultra- 
violet light. The burns received behind fil- 
infrared rays 
Dark colored 
animals had a deeper burn than white ones 
The found to be 
first 1/3 second 


ters transmitting visible and 


were about equal in severits 


caused in the 
detonation No burns 
flash in the 


most 


burn was 
were produced by the initial 
first 25 milliseconds. ‘The 

second interval was from 0.1 


severe 0.1 
to 0.2 seconds 
“fire ball” created 
burns equal to exposure to the total thermal 
pulse. Results indicate that 
is of little value 


The second maximum o1 


evasive action 


Dissolution of the Intervertebral Disk in the 
Aged Normal (The Phantom Nucleus Pul- 
posus). J. Gershon-Cohen, et al. Radio'ogy 
62:383 (Mar.) 1954 


intervertebral disk 
occurs in association with other degenerative 
changes. The peculiar “vacuum-like” 
seen in the roentgenogram as globules in the 
area of the nucleus or as dispersed radio- 
lucent streaks in the intervertebral 
however, are not generally 


Disorganization of the 


spaces 


space, 
regarded as a 
phase of a degencrative process. The authors 
have described these changes previously as 
the “phantom nucleus pulposus,” and Mag- 
nusson and Knutsson have referred to them 
as intervertebral vacuum phenomena. 

A drying out of the disk substance, either 
as a degenerative change following trauma 
or as a “normal” aging process seems the 
best explanation of this phenomena. Aging 
tissue is said to lose its capacity for retain- 
ing water, accounting for the five to six 
pound weight loss of the body during the 
seventh decade. The upper dorsal kyphosis 
so commonly seen in the aged in this group 
might be the result of these drying-out 
processes in the spine, with the accompany- 
ing relaxation of the paraspinal musculature. 

These explanations cannot be applied so 
readily to the occurrence of the vacuum 
phenomena during adolescent osteochondrosis 


Knutsson. In other studies 
made by the author, evidence was found of 
healed osteochondrosis and old herniations 
of the nuc'teus pulposus into the vertebral 


bodies 


as observed by 


Whether this phenomena need be regarded 
as an irreversible pathologic 
than a 
is a challenging question 


process rather 
preventable physiologic disturbance 


Might 
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BOOK REVIEWS 


1S NOT ALL IN YOUR MIND. By 
Hazel J. Berglund, M.D., and Herbert L. 
Nichols, Jr. Price, $3.95. Pp. 343. North 
Castle Books, Greenwich, Conn., 1953 


Had the authors confined their observa- 
tions to allergy, this would have been a 
pleasing and informative book for laymen. 
However, their announced intention is to 
show that organic disease is seldom, if ever. 
caused by mental states. One-half the text 
is devoted to allergic conditions. The re- 
maining chapters wander from the workings 
of the nervous system, components of per- 
sonality, neuroses and _ psychoses, dreams, 
psychoanalysis, internal chemistry, to a pub- 
crawl among the joints. 

The authors offer as ‘‘absolute” proof that 
most diseases have a physical rather than 
mental origin, in the fact that they elicit 
measurable physical changes. While  de- 
nouncing the far-reaching claims of psycho- 
somatic medicine proponents, they avoid the 
fact that mental stress does cause physical 
changes, in, for example, measures of adrenal 
cortical function, thus sidestepping the basic 
issue of the book. 


PATIENTS ARE PEOPLE: A MEDI- 
CAL-SOCIAL APPROACH TO PRO- 
LONGED ILLNESS. By Minna Field. Cloth 
Price, $3.75. Pp. 244. Columbia University 
Press, 2960 Broadway, New York 27; Oxford 
University Press, Amen House, Warwick Sq.. 
London, E.C.4, 1953. 


This book was written by a social worke 
from the Montefiore Hospital in New York 
City. This institution pioneered in the con- 
cept of the care of the “whole patient,” par- 
ticularly for chronic diseases. The author 
thoroughly understands the problem from 
the medical-social aspects and presents many 
ideas for its solution. The concept of re- 
habilitation is discussed, in which is brought 
out the change that has occurred in its goals 
during the past few years. Many case re- 
ports are well presented and illustrate her 
ideas. 


The reviews here published have been prepared by 
competent authorities and do not necessarily repre- 
sent the opinions of the American Congress of Physical 
Medicine and Rehabilitation and/or the American 
Society of Physical Medicine and Rehabilitation. 


This is a readable book for both laymen 
and medical personnel. All persons interested 
in medical rehabilitation will find it valuable. 


PARKINSON’S DISEASE AND _ ITS 
SURGICAL TREATMENT. By Leslie C. 
Oliver, F.R.C.S. Cloth. Price, $2.50. Pp. 87, 
with 12 illustrations. H. K. Lewis & Co., 
Ltd., 136 Gower St., London, W.C.1, 1953. 


The author, a neurosurgeon, describes his 
experiences with approximately 1,000 pa- 
tients with the Parkinson syndrome, of whom 
93 underwent surgery. 

The first three chapters provide a_ brief 
description of the pathology and etiologic 
aspects of this disease and its medical man- 
agement. No mention is made of the use of 
physical medicine. The author stresses the 
fact that the majority of patients who have 
Parkinson’s disease should be treated medi- 
cally, and that operative treatment should 
not be considered until drugs have been 
given an adequate trial. 

The introduction to the section on surgical 
treatment emphasizes that surgical proced- 
ures have been largely empirical and aimed 
at relief of the tremor. According to the 
author, the commonest presenting symptom 
is disability rather than tremor; therefore, 
surgical intervention to relieve the tremor 
when disability is the chief complaint may 
do more harm than good for the patient. 

The discussion of the surgical procedures 
is divided into cordotomy and _ intracranial 
operations. There is a simple description of 
each operation as well as reports of cases to 
illustrate the results of the surgical proced- 
ures. A brief discussion of orthopedic pro- 
cedures as well as unsuccessful operations is 
presented at the end. 

The book provides a brief but compre- 
hensive survey of both medical and surgical 
treatment of Parkinson’s disease. The sur- 
geon will find it helpful in selecting the type 
of operation most helpful for various types 
of patients with this disease. 
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BIOCHEMICAL PREPARATIONS. Vol- 
Esmond E. Snell, editor-in-chief. 
Advisory Board: W. Mansfield Clark and 
others. Cloth. Price, $3.50. Pp. 128, with 
illustrations. John Wiley & Sons, Inc., 440 
Fourth Avenue, New York 16; Chapman & 
Hall, Ltd.. 37-39 Essex Street, Strand, Lon- 
don, W.C. 2, 1953. 


ume 3. 


manual is the third volume of a 
that have been submitted by bio- 
chemists active in the field of research. Each 
preparation has been tested by additional 
authorities for accuracy. 

These are excellent source books for those 
interested in the preparation and _ isolation 
of a number of biochemical compounds. 

The laboratory worker will find in this 
volume instructions for the preparation of 
twenty-four compounds that are often used 
in the study of biological functions. 


This 


series 


MUSIC THERAPY 1952. Second Book 
of Proceedings of the National Association 
for Music Therapy. Volume II. Esther Goetz 
Gilliland, Editor. Cloth. Price, $5.00. Pp. 
276. National Association for Music Ther- 
apy, P.O. Box 4, Lawrence, Kansas, 1953. 


This book is a compilation of papers pre- 
sented at the Third Annual mecting of the 
National Association for Music Therapy, 
held in Topeka, Kansas, October 30-Novem- 
ber 1, 1952. 

It is difficult to review a book such as 
this, which represents the ideas of more than 
fifty authors. Suffice it to say that it serves 
as a good reference work for those who are 
interested in the problem of music as an 
adjunct to medical science. Its greatest ap- 
peal will be to those who are interested in 
psychiatry and psychology, but it should also 
be of interest to those who are struggling 
with the problems of rehabilitation in gen- 
eral. It can be recommended for both the 
extensive coverage of opinion concerning an 
old art converted into a new science and for 
the exploration of the possibilities of the 
use of music therapy as another modality to 
be used in the treatment of disabilities. 


DIURETIC THERAPY. The  Pharma- 
cology of Diuretic Agents and the Clinical 
Management of the Edematous Patient. By 
Alfred Vogl, M.D. Cloth. Price, $5.00. Pp. 
248, with illustrations. The Williams & 
Wilkins Co., Mt. Royal and Guilford Aves., 
Baltimore 2, 1953. 


This volume carries the authenticity of 
the one who first observed the potential of 
organic mercurials in the production of 
diuresis. The work is an extremely compre- 
hensive treatise, covering the total subject of 
diuretic therapy. 


The early chapter headings indicate the 
content. The indications for diuretic treat- 
ment are summarized. The summary of the 
indications for the use of mercurial diuretics 
are stated as congestive heart failure, me- 
chanical passive congestion; for therapeutic 
testing to differentiate pulmonary congestion 
from bronchitis or bronchiectasis; paroxys- 
mal dyspnea and acute pulmonary congestion 
from bronchial asthma and asthmatic bron- 
chitis; dyspnea on effort from anginal syn- 
drome; non-cardiac edema, hepatic cirrho- 
sis, nephrotic edema, chronic obstructive ed- 
ema of the lower extremities; and conditions 
not associated with edema mentioned but 
not discussed. 

The pharmacology of the various diuretic 
drugs is elaborated upon, the osmotic diur- 
etics, the acidifying diuretics, the xanthine 
diuretics, the uracil compounds, decholin or- 
ganic mineral compounds and an inclusive 
statement regarding bismuth salts. 

The antidiuretics such as the socium com- 
pounds and the various narcotics, sedatives 
and analgesics, are briefly discussed as a 
reminder of their effect when of necessity 
they are utilized in parallel with diuretic 
therapy. 

The most important single cause of fluid 
retention is backward failure in acute con- 
gestive heart failure. However, in more grad- 
ual developing decompensation, the renal re- 
tention of electrolytes, particularly sodium, 
is an early and fundamental factor in the 
development of edema. Though both ions of 
sodium chloride are retained in cardiac and 
renal diseases associated with edema, the 
sodium ion is particularly capable of initiat- 
ing or increasing fluid retention, since it is 
the chief determinant of the osmotic pres- 
sure of the extracellular fluid. The effect 
of water in aiding the elimination of sodium 
and the effect of an acid ash diet in an en- 
hanced diuresis are explained. The Karell 
diet satisfies the requirements for diminished 
salt content, but is too low in calories for 
prolonged use. Dietary adequacy and specific 
instructions regarding preparation of diet are 
important items often neglected in practice, 
particularly which foods to exclude. 

Water in diuretic therapy is not restricted. 
Two to three liters a day represent that 
which may be expected to give optimal so- 
dium excretion. The use of resin therapy is 
discussed and the contraindications are given. 

Mechanical removal of transudates in the 
unusual case of cardiac failure with large 

transudates, ascites and massive 
is considered and the technic elab- 


pleural 
edema 
orated. 
There is a complete resumé of the avail- 
able mercurial compounds for intravenous 
and intramuscular administration, and the 
danger of hypersensitive reaction when a 
more effective and rapid diuresis by the in- 
travenous route is utilized. The subcutaneous 
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alternately with othe: 
parenteral mercurials, seems approximately 


as effective, and the fact that it can be in 


method, when used 


jected in the upper extremity is a distinct 
advantage in many cases. Ihe consistency 
and inconsistency of oral mercurial therapy 
is treated. The author feels that in mild 
chronic congestive failure oral mercurials are 
justified 

The plan of treatment with mercurial di- 
uretics and the importance of digitalization 
is discussed at length. Side effects as toxic 
effects or excessive diuresis are discussed 
Absolute contraindication to mercurials exists 
in the presence of acute glomerulonephritis, 
anuria, or idiosyneracy to the mercurial itself 
The discussion of acidifying salts with spe- 
cial indications for use of ammonium chlor- 
ide is given The xanthine diuretics, ex- 
tremely useful and nontoxic, and the methods 
of administration receive thoughtful consid- 
eration 

Caution during intravenous administration 
and the use of rectal suppositories as a com- 
promise between the disadvantage of oral ad- 
ministration and the circumvention of par- 
enteral injections are mentioned, particularly 
the rectal irritation produced. The unpre- 
dictability of rectal medication is stressed. 
The author feels that the xanthine diuretics 
in combination with mercurials are due for 
a comeback. 

The author’s final statement that the ad- 
vances recorded in this book have in the 
past decade “pushed back the frontiers of 
death in congestive heart failure” is a truism 

This rare volume is recommended to the 
use of all practitioners of medicine as a most 
comprehensive and adequate accessory hand- 
book of therapy. One-fifth of this work is 
devoted to bibliography and a well organized 
index, which add greatly to the authenticity 
and utility of the publication 


SHOCK AND CIRCULATORY HOME- 
OSTASIS. Edited by Harold D. Green, M.D 
Cloth. Price, $3.75. Pp. 275, with 57 illustra- 
tions. Josiah Macy, Jr. Foundation. 16 W. 
t6th St.. New York 36, 1953 


The metabolic aspects of shock and the 
effects of epinephrine nor-epinephrin« 
are discussed thoroughly in this record of 
the proceedings of the second conference 
sponsored by the Josiah Macy, Jr. Founda- 
tion. Sufficient illustrations are included to 
facilitate a better understanding of the text 
and adequate bibliography added as a ref- 
erence for those who wish to pursue the dis- 
cussion or study the sources. The subjects are 
ipproached from divergent points of view by 
representatives of all pe rtinent basic sciences, 
as well as clinicians, who comprised the mem- 
bers and guests of the conference 

Careful editorial work has provided a com- 
plete and useful index which makes it possi- 
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ble to use the material as a reference for 
the current concepts in an expanding subject. 

The acdition of conclusions by the editor 
might have served to add interest for the 
casual reader, who does not have time for a 
complete discussion of details. 


HEADACHE. DIAGNOSIS AND 
TREATMENT. By Robert E. Ryan, M.D. 
Cloth. Price, $6.50. Pp. 338. The C. V. 
Mosby Company, 3207 Washington Blvd., 
St. Louis 3, 1954. 


Headache is a symptom which is encoun- 
tered in almost every type of medical prac- 
tice. In discussing the physiologic basis of 
head pain, the author points out that pain 
may originate from the tissues covering the 
cranium, the cranial periosteum and certain 
intracranial structures. Among the latter are 
the 5th, 9th and 10th cranial nerves, the 
first three cervical, the cerebral and venus 
sinuses and their tributaries from the surface 
of the brain. According to the author, the 
majority of headaches fit into the classifica- 
tion of being vascular in nature. 

All headache treatments have two objec- 
tives—symptomatic relief of pain and_pre- 
vention of future attacks. The author places 
much emphasis on the taking of a complete 
history in each case. Twenty-six important 
points in the history taking are listed and 
the steps in the proper examination outlined. 
[he various specific entities which cause 
headache, giving etiology, pathology, symp- 
tomatology, diagnosis, prophylactic and 
symptomatic treatment are discussed with 
an illustrative case history recorded. 

The physiatrist will find fault with some 
rather important omissions. For example, in 
discussing cervical arthritis, no mention is 
made of the part played by traction and exer- 
cises in the treatment management. Some 
may argue with his classification. Neverthe- 
less, the author has presented a comprehen- 
sive and informative survey of the headache 
problem with very excellent chapters on 
migraine, sinusitis and the histaminic head- 
ache. This book will be of interest to all 
physicians including physiatrists. 


THE MOTION OF THE HEART: THE 
STORY OF CARDIOVASCULAR RE- 
SEARCH. By Blake Cabot. Cloth. Price, 
$2.00. Pp. 173. Harper & Brothers, 48 E. 
i3rd Street, New York, 16, 1954. 


This book deserves respect not merely be- 
cause of its earnestness of purpose but also 
because of the immense amount of first-hand 
experience it represents. The author has 
visited innumerable laboratories and clinics 
to watch experiments and operations. Clear 
accounts of what he himself has seen are 
supplemented with accurate details of history. 
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If the purpose of the book were to instruct 
the reader in cardiology, it would have been 
add diagrams and an _ index: 
their absence is likely to be deplored by  sci- 
entifically inclined readers. Some of the sci- 
entists whose work is described will also feel 


necessary to 


self-conscious and uncomfortable, wondering 
if the author has succeeded in making thei 
recondite look reasonable to the 
non-medical public. In the opinion of the 
reviewer, he has succeeded very we'l. The 
non-medical public is unfortunately referred 
in the preface, contributed 


activities 


“laymen” 
by a physician. One cannot help wondering 
how many educators. 
clergymen, and potential 
readers are alienated by being referred to as 
“laymen.” As a matter of fact. the amount 
of up-to-date information on cardiac cathe- 
terization. on the use of the ultracentrifuge 
in the study of atherosclerosis. on the devel- 
opment of intracardiac surgery, and on the 
relation of adenosine triphosphate to heart 
failure in this book will make it interesting 
and profitable reading for any physician, 
physiologist, or pathologist. It deserves high 
praise 


to as 


engineers, 
other 


chemists, 
lawyers, 


NARCOTICS AND NARCOTIC ADDIC- 
PION. By David W. Maurer. Ph.D. and 
Victor H. Vowel, M.D. Cloth. Price, $7.50. 
Pp. 305, with illustrations. Charles C 
Thomas. Publisher, 301-327. E. Lawrence 
Ave., Springfield, 1954. 


This monograph is a manual concerned 
with the problem of addiction to narcotic 
drugs. It is edited by a group of individuals 
who are concerned with education in the 
field of public safety. The authors are quali- 
fied to write on this subject they 
have had much experience in dealing with 
the problems of addiction. 

This book is intended for law enforcement 
officers and other public officials to provide 
them with a general knowledge of narcotics 
and addiction. It does not cover thoroughly 
the medical aspects of the subject 

The book discusses the nature of drug ad- 
diction, various types of drugs that cause 
addiction and the identification and legal 
controls of these drugs. There is a section on 
the treatment of narcotic addiction and the 
relationship of crime and the specific prob- 
lems of youth to addiction. The 
narcotic addicts is well covered. A 
of descriptive photographs and tables are in- 
cluded and it has a very excellent biblio- 
graphy. 


The 


since 


argot of 
number 


drugs that addiction are ex- 
tremely useful in the practice of medicine 
The abuse of these necessitated 
the preparation of this text. which is parti- 
cularly valuable and essential for those who 
are engaged in all types of law enforcement. 


cause 


drugs has 


It can also profitably be read by those who 
are engaged in social sciences 


ILLUSTRATED REVIEW OF 
TREATMENT. By 
Liebolt, M.D. Paper. Price, $4.00. Pp. 229, 
with illustrations. Lange Medical Publica- 
tions, Los Altos, Calif.. 1954. 


FRAC- 
Frederick Lee 


Dr. Liebolt. of the Cornell University 
Medical College, has compiled a very well 
illustrated review of the principles involved 
in fractures. Although in the preface it is 
stated that the book combines the diagnosis 
and treatment of fractures, it is the opinion 
of this reviewer that the text is outstanding 
for the clarity with which it demonstrates the 
various types of trauma which produce the 
more frequently seen fractures. 

The illustrations are done in clear ink line 
drawing and illustrated in almost cartoon- 
like fashion, showing particularly the effects 
of indirect and direct trauma on the various 
bones most frequently injured in accidents. 

The text is most useful for medical stu- 
dents, house officers and general practitioners. 
The study is not intended to be a complete 
discussion of operative procedures. 

In the opinion of the reviewer, the book 
is ideally designed for those who have fre- 
quent recourse to medical-legal problems, in 
which clear cut discussion of the type of 
injury often is required. It would also be 
a valuable book for ancillary medical per- 
sonnel, such as physical therapists and occu- 
pational therapists, particularly because of 
the excellent illustrations. 


THE DOCTORS JACOBI. By Rhoda 
Truax. Cloth. Price, $3.75. Pp. 270. Little. 
Brown and Company, 34 Beacon St., Boston 
6, 1952 


Abraham Jacobi was born of Jewish par- 


ents in 1830 in Prussia. His father was a 
struggling shopkeeper who ruled his house 
hold with typical German ruthlessness. It 
was his mother who pulled him throuch a 
rachitic childhood and who spearheaded his 
medical ambition. He studied at the univer- 
sitics of Greifswald, Gottingen, and finally 
Bonn, from which he was graduated in 1851. 
But before he could utilize his medical 
knowledge, Jacobi spent two years in prison 
for having participated in the German Revo- 
lutionary Movement of 1848. Following his 
release, he left for England. and soon after- 
wards for the United States where he settled 
among the German population of New York 
City. From the beginning Dr. Jacobi showed 
an interest in children. His ability and re- 
putation grew so rapidly that in 1858 he 
First Professor of Pediatrics in 
this country in the New 


York Medical College 


hecame the 


newly reorganized 
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Mary Corinna Putnam was born in 1842, 
daughter of George Putnam, the publisher 
A pioneer in the study of medicine by wo- 
men, Mary first studied pharmacy in New 
York, then medicine in Philadelphia. Not 
satisfied with her professional attainments, 
she went to the Paris Ecole de Medicine 
where after a considerable effort, she was 
finally allowed to complete her studies. When 
the Germans besieged Paris in 1870, Dr 
Putnam worked side by side with her male 


colleagues in the treatment of the sick and 
wounded. Upon her return to America, het 
fine reputation resulted in her nomination 


and election to membership of the New York 
County Medical Society. She was the first 
woman doctor so nominated and elected 
This is how the two doctors Jacobi met 
As President of the Society Abraham thus 
welcomed Dr. Mary Putnam into its mem- 
bership. Their common interest in medicine 
was a bond which was never to be broken 
They were married on July 22, 1873 
Their lives. hitherto. directed along sepa- 
rate channels, now flowed in unison, although 
each continued to pursue different medical 
specialties. Dr. Abraham Jacobi continued 
his interest in Pediatrics, to which he con- 
tributed tremendously. Furthermore he 
trained many great physicians and surgeons 
among his punils being William H. Welch 
and William Stewart Halstead. Mary. on the 
other hand, devoted most of her life to pa- 


thology and neurolo 

As one reads the book, one gets the feelin 
that he is relivine his medical schoo! days 
for here are portroved incidents in the lis 
of some of the t medical nion h 
of whom at some t yr ot! r I n- 
tact with the Jacob Interest Is cor lerabl 
enhanced once the two do rs 1 t nd 

the death of Abrohy Chere 
touchin < nes in th } | 

The “Doctors Jacobi mav | | 
historical summar of medicir th 
last half of the neteenth centai [It wi'l 
i the reader rest 


RADIOACTIVE ISOTOPES, AN IN- 
PRODUCTION TO ‘THEIR PREPARA- 
rION, MEASUREMENT AND USE. By 
W. J. Whitehouse and J. 1. Putman. Cloth 
Price, $10.00. Pp. 424. with 155 ‘ustrations 


MEDICINE 


& REHABILITATION _ Sept., 1954 


Oxford University Press, 114 Fifth Ave., New 
York 11: Amen House, Warwick Sq., Lon- 
don, E.C.4, 1953 


This book is written by two British scien- 
tists, who have been associated from the 
beginning with the production, measurement 
and use of radioactive isotopes at the Atomic 
Energy Establishment in Harwell. It is a 
comprehensive and yet compact presentation 
of the important aspects of isotopes, well 
illustrated. with numerous tables and _ref- 
erences. After a short historical introduction 
on nuclear physics, the authors discuss in 
detail the application of nuclear reactions to 
the production of artificial radioactive iso- 
topes, the modes of nuclear disintegration 
and the properties of various types of radia- 
tion. This is followed by the production of 
isotopes in the graphite and heavy water 
types of reactors as well as in the cyclotron 
An excellent chapter describes detection and 
measurement of various” radiations with 
Geiger counters, scintillation counters and 
ionization chambers of a wide variety of con- 
struction. Radiation units are introduced and 
dosage measurements are discussed. The sec- 
ond half of the book deals with a number of 
applications of radioactive isotopes. This be- 
gins with a description of tracer technics. 
such as the measurement of uptake of 
iodine-131 in the thyroid gland. of localiza- 
tion of tumors, studv of blood circulation. 
and measurement of blood volume. Examples 
of radiotherapy with cobalt-60, iridium-192, 
strontium-90, colloidal eold-198, phos- 
phorus-32 are given. Technics of autoradio- 
‘raphy are presented. Technical uses of 
radioactive isotopes include studies of fric- 
tion and lubrication, climination of | stati: 
electric chorees, radiography with iridi- 
um-192, cobalt-60. tallium-182 anti- 
mony-124. thickness measurements of foils o1 
sheets by absorption, dating of archaeological 
specimens and many others. The conciuding 
chapter on the manipulation of radioactive 
material, now generally called “health 
physics,” gives many good pointers on con- 
struction of safe laboratories and equipment, 
safe tolerance levels of radiation, shielding 
against radiation, decontamination, transport 
nd disposal of radioactive material and han- 
dling devices for radioactive sources. The 
hook can be highly recommended to all 
those scientists who work with radioactive 


otopes 
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the new ‘3000 


Through the medium of the impulse sounding method, the total 
ultrasound output can be reduced within the limits of a definite 
ratio. This does not, however, affect the energy density during the 
impulse time, which is determined by the amplitude and remains 
unaffected. The result is a suppression of the heat effect, while the 
specifically mechanical effect is not abated. The continuance of the 
mechanically produced effects is attributable to the fact that in the 
case of an impulse sequence which is shorter than the fade-out 
time of the biological reaction, the effects are kept going without 
interruption. The elimination of the heat accumulation entails 
advantages both from the standpoint of research and therapy. 


features: 


Catalog No. 3000 FISCHER ULTRA SOUND CONSOLE. 
All steel cobinet 23’ wide - 14 deep - 26” high 
3” rubber tired boll bearing casters 
Hommertone grey enamel finish 
(other finishes available) 
Wott meter to determine output of transducer 
Glow bulb to check accuracy of meter 
Continuous ultra sound 
Impulse ultra sound 
(successful treating without heot) 


Price $495.00 FOB Glendale, Colifornia 


MANUFACTURER OF Send for full particulars 
ELECTRO-THERAPY EQUIPMENT 


R.A. Fischer & Co. 


517 Commercial St., Glendale 3, Calif. 
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in his hand 


W rap the big hand around the little hand... for now The security of our homes is our worthiest 


begins a little heart's journey into prayer... the quide goal. And providing it is a privilege unique ina 


is Dad, the goal is a security net even he can provide. country like ours, where each of us is free to 


But the pattern is security, and it is Dad's privilege choose his way. 


to supply his part of it for the little hearts in his care. And, think: The security that begins in your 


In this binding, enclosing love life finds its home, joined to that of other homes, builds the 


finest answer. strength of America, 


Saving for security is easy! 
Read every word—now! 


If you’ve tried to save and failed, 
chances are it was because you didn’t 
have a plan. Well, here’s a savings sys- 
tem that really works—the Payroll 
Savings Plan for investing in U.S. 
Savings Bonds. This is all you do. Go 
to your company’s pay office, choose 
the amount you want to save—a couple 
of dollars a payday, or as much as you 
wish. That money will be set aside for 
you before you even draw your pay. 
And automatically invested in Series 
eas “E” U.S. Savings Bonds which are 
turned over to you. 


\ - 9 , If you can save only $3.75 a week on 
“ , See the Plan, in 9 years and 8 months you 
will have $2,137.30. 


United States Series “E” Savings 

Bonds earn interest at an average of 

3¢% per year, compounded semiannu- 

" ally, when held to maturity! And they 
can go on earning interest for as long 

as 19 years and 8 months if you wish, 


giving you a return of 80% on your 


* 4 Eight million working men and 
; - the Payroll Savings Plan. For your 


sake, and your family’s, too, how about 
: : signing up today? If you are self- 
i ~~ a ; employed, ask your banker about the 


Bond-A-Month Plan. 


The U.S. Government does not pay for this advertisement. It is donated by this publication in 
cooperation with the Advertising Council and the Magazine Publishers of America, 
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| cyclotherapy\Repor* #1 


How to solve the medical problem of achieving early ambulation 
and discharge of obstetric and gynecolog 


Cyclotherapy 


Cyclotherapy 35 a new concept in dynamic physiotherapy The en- 
gineering principles of Cyclotheropy equipment involve unbalanced 
motors in une equilibrated housings, the latter so suspended that a 
multi-directional cycloid force of variable magnitude and constant 


frequency 1S produced for any one setting of the control. This multi- 


directional force accounts for the transmission of the gentle, pene- 


trating cycloidal motion, in soft tissues of the body at points remote 


from the actual contact of the patient with Cyclotherapy equipment 


Research: Cyclotherapy equipment was utilized in & recent study of 286 
obstetric cases, and 126 gynecologic surgery cases.” 


Findings: Cyclotherapy contributed to: 


Earlier mobilization 

Easier ambulation 

Decreased pain and muscle spasm 

Decreased enemas and catheterization 

Minimal bleeding and accelerated wound healing 
Nurse work load decrease 


Application: Cyclotherapy can be of major physiotherapeutic value in your office 
for the treatment of a variety of cases, particularly where increased 
circulation to the periphery {s indicated. Cyclotherapy is excellent 

for inducing relaxation, and has been beneficial in the quick reliel 


of painful bruises, sprains, and muscular injuries. 


Suggestion: | | Send for free, illustrated “Handbook on the Use and Administration 
| of Cyclotherapy Equipment in Clinical Medicine”, and the name of 
your local surgical supply dealer where equipment can be seen. 


Cyclotherapy Inc., Dept- 
11 East 68th Street 
New York 21, N.Y- 


The first of a series of reports on the dynamics of Cyclotherapy in 


clinical medicine. 
*Raymond S Lupse, 
Youngstown Hospital Associaticn, 
Youngstown, Ohio, 
In Press. 
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Name of 
Applicant 


American Congress of Physical Medicine 


and Rehabilitation 


» 30 North Michigan Avenue 


Please Print (Last Name 


Age 


Licensed 


Specialty 


I hereby make application for membership 


Present Address 


Teaching affiliations 


(Street) 


(City) 


Date 


in State of 


Sponsored by 


of 
Medical School and Year Graduated 


I am a member in good standing of the 
County Medical Society, State of 
THE NAME AND ADDRESS OF THE SECR 
OF THE COUNTY MEDICAL SOCIETY IS 


Hospital affiliations (Staff position) 


APPLICATION FOR MEMBERSHIP 


(Zone) 


Birth 


Active member of the following Medical Societies wae 
(Including other Special Societies) 


Chicago 2, Illinois 


(First Name) 


(State) 


Place of Birth..... 


Year of......... 


ETARY 


(County) 


in your society, and if accepted, I agree to 


support the Constitution and By-Laws and to practice in accordance with the established 


usages of the Medical Profession. 


Signature of Applicant (in ink) 


Annual dues of $20.00, include a subscription to official Journal ARCHIVES OF 
PHYSICAL MEDICINE AND REHABILITATION. 


Please print 


(Name) 


(Street) 


( Zone) 


I wish my copy of the ARCHIVES to be addressed and mailed as follows: 


(State) 


Check must accompany application. 
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ALOESON 


For 
Ultrasound 
Therapy 


Now a Significant Modality Proved in Practice and Thorough Research 


After years of use in Europe, ultrasound therapy was received in America with a very 
sound skepticism, now dissipated by thorough clinical investigation. American 
researchers are now reporting its efficiency in many conditions, heretofore unrespon- 
sive to other forms of treatment. The literature is extensive. Ultrasound has mechan- 
ical, thermal and chemical effects on the tissues and cells. These effects combine to 
increase active blood supply, influence the nervous system, stimulate metabolism, 
produce analgesic effects, increase membrane permeability, break up tissue deposits 
and promote their absorption, accelerate lymph flow, destroy bacteria and effect 
changes in blood chemistry. In principle, a high frequency oscillating current is con- 
ducted by a special cable to a quartz crystal wafer called a transducer. This current 
causes the crystal to vibrate at a frequency of one million per second. Vibrations are 
transmitted to the tissues by application of sound head to body, using a suitable liquid 
coupling agent, such as water or mineral oil. Ultrasound treatments have accomplished 
very interesting results in acute subacromial bursitis, osteoarthritis, hypertrophic 
arthritis, myositis, rheumatoid spondylitis and many other conditions. Techniques of 
use are simple, and no patient discomfort is experienced at proper dosage levels. 
Write for descriptive literature today. 


A. ALOE COMPANY sussiDiARiEs 1831 Olive Street, St. Louis 3, Mo. 


LOS ANGELES 15 SAN FRANCISCOS , SEATTLE 1 MINNEAPOLIS 4 
1150 SO. FLOWER ST 500 HOWARD ST 1920 TERRY AVE 927 PORTLAND AVE 


KANSAS CITY 2 NEW ORLEANS 12 ATLANTA 3 WASHINGTON 5. D.C. 
4128 BROADWAY 1425 TULANE AVE. 492 PEACHTREE ST., N.E. 1501 FOURTEENTH ST., N.W. 


605 


- - 
4 
\ 
\ 


FISCHER De Model 400 offers... 


Inductance Applications with the PATENTED 
ADJUSTABLE INDUCTION ELECTRODE, or 


inductance cable 


Condenser Electrode Applications with AIR 
SPACED ELECTRODES, pads and other designs 


FISCHER De Luxe Model 400 is the highly 
efficient, practically trouble-free, self-excited 
oscillator type — no crystal control or master 
oscillator. 


Patented Adjustable Induction H. G. FISCHER & co. 


Electrode, designed especially to 
Franklin Park, Illinois 


entire treatment area. 


H. G. FISCHER & CO., 9451-91 W. Belmont Ave., Franklin Park, Til. 
@ A.M.A. ACCEPTANCE Please send, without obligation, full information on 
} FISCHER De Luxe Cabinet Model 400 Short Wave Diathermy Unit—FCC Type Approved 


cc. TYPE APPROVAL D-500 FISCHER Portable Model 10A Short Wate Diathermy Unit—FCC Type Approved 


FISCHER-TECA Low Voltage Generators—Galvanic, Sinusoidal, Faradic 


1 FREE Cot law Voltaze Therapy Compiled from Current Literature 


UNDERWRITERS’ LABOATOR- Small Dow Payment -Low Monthly Payments—Income-While-You-Pay Plan 
IES APPROVAL Archtres 


@ CANADIAN TYPE APPROVAL \ddre Zone _State 
Number 7 


Copies of many back issues of 
THE ARCHIVES 


are still available. 


For issues desired and prices, write to 


American Congress of Physical Medicine and 
Rehabilitation 


30 N. Michigan Ave., Chicago 2, III. 
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THE MEDITRON 


ELECTROMYOGRAPH 
Model 201A 


Your purchase of a Meditron 
Electromyograph gives you every 
facility for Clinical, Research, 
and Instructive Electromyography. 
A custom built instrument guaran- 
teed unconditionally. 


Write for brochure and chart of 


characteristic Electromyograms 


Thur Meprrron Company 
708 SOUTH FAIR OAKS AVENUE 
PASADENA 2, CALIFORNIA 


IN THE HOME EFFECTIVE — 


Heat i sel 
MOIST HEAT 
APPLIED 


HYDROCOLLATOR 


IN THE HOSPITAL 


Hydrocollator Master Unit 
maintains ready supply 


Everyone agrees moist heat is most effec- 
tive in reducing spasm and pain. Now 


NO WRINGING it can be easily and efficiently applied! 
NO DRIPPING Hydrocollator Steam Packs require no 


wringing, won’t drip, are easy to pre- 
pare and handle. In use in leading hos- 
pitals and treatment centers. 


WRAP IN TOWEL 


ACCEPTED BY THE COUNCIL 
ON PHYSICAL MEDICINE 
AND REHABILITATION (AMA) 


WRITE FOR DESCRIPTIVE FOLDER 


CHATTANOOGA PHARMACAL 
- COMPANY, INC. 
CHATTANOOGA 5, TENNESSEE 
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one name for every need in low-volt therapy 


You can always expect the important instrument developments to come from Teca.. . 
pioneers in the design of generators for low-volt therapy and electro-diagnosis. Teca units 
employ superior modern electronic circuitry, offer currents with minimal sensation... 
are unequalled for simplicity of operation, durability and efficiency. For complete 
details on the instruments shown, as well as utility units, hydro-electric, and special 
electro-diagnostic equipment, write today. 


SP2 PORTABLE LOW-VOLT GENERATOR — affords New complete 
complete flexibility in muscie stimulation and 4 portable 
ion-transfer therapy — provides variable fre- 

quencies, variable surge rates and continuous generator 


DC. Effective stimulation with minimum sen- 
sation. Features simple operation . . . lifelong 
durability. 


New ease and 
q precision in 
electro-diagnosis 


ELECTRO-DIAGNOSTIC INSTRUMENT CH3 (chro- 
naxie, strength duration curves, R.D. Tests, 
etc.)—Eliminates tedious, time-consuming ad- 
justments . . . affords complete operating sim- 
plicity and precision. Special new electronic 
control circuits (pat. pending) automatically 
compensate for instrument and patient vari- 
ables . . . assures repeatable results! 


Ideal for 
q office or 


hospital 


SP5 TWO-CIRCUIT GENERATOR—compact, com- 
plete unit has impressive features found in 
larger Teca instruments—independent AC-DC 
or simultaneous use of both. Useful for de- 
nervated muscle treatment. 


FOR THE SPECIALIST OR LARGE DEPARTMENTS 
NEW IMPROVEMENTS - NEW FEATURES 


CD4P TWO-CIRCUIT GENERATOR—Has AC and DC 
circuits . . . answers every low-volt therapy 
need. Provides pulse, sine and square stimu- 
lating current wave forms essential to a de- 
partment using all phases of low-volt therapy. 
CD7 TWO-CIRCUIT GENERATOR — the finest and 
most complete low-volt generator available. 


Send for booklet 
on Basic Low-Volt 
Therapy. 


TECA CORPORATION 


139 East 23rd Street 
New York 10, N. Y. 
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ey FOR A MORE EFFECTIVE OFFICE PRACTICE — 


Profit from the experience of thousands of L-F users, 
choose the Model SW-660 short wave diathermy. It’s sim- 
ple to operate, easy to use, and saves hours of your time. 


THE LIEBEL-F EIM COMPANY 


CINCINNATI 15, OHIO 
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Birtcher 


M€GASON 


Frequency: 1-million cycles (1 megacycle) 


with Underwater Treatment Set 


In medical schools, hospitals, clinics and individual medical offices, the new 
Birtcher Megason is earning the respect of both operator and patient alike because 
of its consistently excellent performance. 


The Megason Direct-Reading Meter permits exact dosage measurements instantly, 
continuously. No figuring—no charts are necessary. Other features of equal impor- 
tance are making the Megason the acknowledged leader in the field of Ultrasonic 
Therapy. 


4 


The Underwater Treatment Set 
—a new important accessory. 


90 Degree Reflector — May be at- 
attached to Megason Transducer. 
Used under water, reflects sonic 
energy (nearly 100%) at right 
angle. 


Handle for Transducer—This 
handy device entirely obviates 
the operator immersing hands in 
the water 


Transducer Stand —Suction cups 
hold the stand in position. Per- 
mits patient to move the hand or 
other anatomical part in the col- 
umn of energy. Stand may also be 
held in place on side of tank for 
other applications. 


Los Angeles 32, California 
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Ultrasonic Unit 2 
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